STANDARD SPECIFICATIONS. 


\) 


for 
ROAD AND BRIDGE 
CONSTRUCTION 


be pete Pema oo atte ae sam, 





GTATE OF NEVADA 
DEPARTMENT OF HIGHWAYS 
CARSON CITY | 
1961 


PROPERTY 
OF 
BUREAU OF PUBLIC ROADS 
LIBRARY 
oR: 





PR-770 a (WO) 16—31629-4 GPO 
(Rev. 2-60) 


Standard Specifications for road and bridge 
construction, 1961. / State of Nevada, 
Department of Highways. 


- NDOTHQ Library - Carson City 


08016091 
cori 


PROPERTY OF ; 
NDOT TRANSPORTATION LIBRARY 


Cee, 
ri 


* 


wee) ord, 
ae 
fie - 


4 





STATE OF NEVADA. 
DEPARTMENT. OF, HIGHWAYS 


- 
STANDARD SPECIFICATIONS FOR ROAD 


AND BRIDGE CONSTRUCTION 


oF PU 












Sle eames 
oe <\VED 
» REC! Z =n 
1 1G 190" 
JAN 4 


STATE HIGHWAY ENGINEER LIBR ARN 


DIRECTORS —s 

GRANT SAWYER, GOVERNOR, CHAIRMAN 

ROGER D. FOLEY, ATTORNEY GENERAL 
KEITH L. LEE, STATE CONTROLLER 





1054 


CARSON CITY, NEVADA 
19:61 


> CARSON CITY, NEVADA 





STATE PRINTING OFFICE ag 


JACK MCCARTHY, STATE PRINTER 
1961 


TABLE OF CONTENTS 
PART I—GENERAL REQUIREMENTS 


Section Page 
Pe OUR Lal CLIN Se te ee ee 1 
2 Bidding Requirements and Conditions... 10 
3 Award and Execution of Contract____._______. 18 
ee aC Omi) OL Katee ee Se AN 
5 Control of Work = RN pay) Rut cia atede aad 28 
BeeteOhtroloe Material. (so Ss 41 
7 Legal Relations and Responsibility to Public... 52 
ee Procecdrion. ond Progress. 69 
o> Neasurement andaPayment...- - 2 719 

10 Wages and Conditions of Employment. 91 


11 
12 
13 


14 
15 
16 
17 
18 
Lo 
20 
21 
22 
23 
24 
25 
26 
27 
28 


PART II—CONSTRUCTION DETAILS 


Accommodations for Public Traffic... 93 
PlearinCcavidyvGrupulnig 106) ey aes ee Sea 106 
Removing Existing Culverts, Bridges and 

Teta late - WV Als: ae a Ree re Se” sag 
Removing Miscellaneous Structures... 116 
Roadway and Drainage Excavation.__..____ 122 
OPT OMe t OF RES DOLL AO SERENE We 130 
SereCcUGUmUl TU Week. a) soe, Lo oe ly iy 4 133 
Rounded and Transition Slopes... 135 
OV GR ceed at een Ie Pe SP est eee 137 
Hanns ok Mencsi tts OG. sos ees Kerr ia 138 
SLrCtuire toxCavatiorme.. DST MN Tee tv. 148 
pEeovel St OE Retina iar athletes Li be 6S COR Ri Gey Sie Mee URE oe 155 
POMMUSTLOl ar lite. <. alae yas geen “ae BIOS 160 
E98 69) at MR 2 les) 438 ROU ONY ee 2 ee Oe, RRR) OO 161 
Lie 62 ihe) bet ta = oe copie, Main agi, 160 hoe $9 RE Ml 161 
Reshaping  Roddwaye.s na ea 162 
Rosusiee Cilentiine 25 hoi. ert ed 163 
LACE PEN GUC 2 tS nS Ss, Se CS Om ee, CET 1k Oe 165 


Section Page 
29. “Rolling. 2 Rae ee ne See oe Wk oe 168 
30 Gravel, Base @ourse cs se ee ee ee 174 
3 leo CBlank ) 2: tes eS ee clot ts ok eee kvm ee eee ee Lis 
32 Selected Material Surface Course. BEPETO 
33 Application of Bituminous Binders... 180 
34° SPrime- Coat. 2. eee! See? Se! Pas a 191 
85 SealOGatesi 3 a2 ae Pe eee eyes) ce 195 
36. .ourtacenl Treatment =. eee ce 197 
oie) ABmort Cog. 6 192s ee) er 202 
392. ROACH SUGLACG Sek ee ae A 205 
oO: i Retread SUll aCe! 2 2 eee 219 
40° -Plantmix:Surtaces._s22. ot Zo4 
4° <0 lank) 32g! os oc ees oe a ans a 247 
42% (Blank): 2 520i oo ai eae enn an 247 
AS "> (Blank): eo ee ee exe aay 
44° Portland’ Cement'Conerete =... ee 248 
45. -Concrete Structuresii: sassmreg 6e > eee 270 
46 Waterproofing and Dampproofing..- = 298 
AT: Reinforcing Stéelit=2 see eS on ee 300 
48° Steel Structures -9-22 2 2 ae eee tte) ee 305 
A9= Timber Structures S223 sep eee ee Boe 
50°. Piling. = itt eeg her eee ire oe ee 341 
i Painting wes: 0t. 98 ee eee, © ne 
52 Preservative Treatments for Timber. 370 
BS (Blank) = bes Be ee ee fk ee 372 
54 Corrugated Metal Pipe Culverts... STs 
55 Reinforced Concrete Pipe Culverts... 379 
56 Non-Reinforced Concrete Pipe...» 388 
ST; structural Plate Culvertea 2 eee eee 391 
58. Relaying Culvert Pipe. 2>. 4a ee re ee 395 
59 Moving Pipe Culvert Headwalls....._ > 396 
60 “Underdrains:: Seiya eee 397 
61 Metal Embankment Protectors_........._-- 401 
62 Catch Basins, Inlets and Manholes_..... 403 
63. (Blank) 4... oS es oe 8 ee 404 


PART II—CONSTRUCTION DETAILS—Continued 


PART II—CONSTRUCTION DETAILS—Continued 


Section Page 
ES Ds Ye) gy Aran ekiee ee * At tet Se Ee aeeee eevee a 405 
Boe ITO We IASON T Veet ts es te Be eae BO Nia 409 
66 Bituminous Treated Footpaths...» 413 
67 Concrete Curbs, Gutters and Sidewalks... 415 
638°, Concrete Slope: Pavementsyec Ft a 2 422 
ve Ubi ad 54 cou ell cop bee Snmaeeninlee Cindy Seat at SP Freer ene in fod | ge 425 
Pe OCI ok Aes ae Eg Dees ee rts 426 
oO Wm Caves leach] OMe Coes ae ee ee OR te ee ee 431 
72 Culvert Markers and Guide Posts_..........- 436 
RSPR OLAV ie meee? oP re a Se ie EE 441 
fame Right-or-W. ay Markersiicc. sl 1) atin eps Je 441 
PSee LOTT Uae Br Age Ok Bat BB eee 442 
ier AlIeCeL PalliCs bARS tee ee eb Bie ST 444 
fee lONA SANG si ONAN eet ole ea a 446 
Tad ot (LBD EW el ied RAMOS 5 Peete Sea gt Peet RU oe ead 500 
fee Pel: a pOratOryuely, mhe MS fps oe ok 8 500 


PART III—MATERIAL DETAILS 


Vic Cin Semele os 27h OR eee ay? aia” bo a 503 
selected Materia Lantos ty a4 ol bos ee ee 504 
Aggregate for Gravel Base Courses... 505 
Aggregate for Roadmix and Plantmix 
BTININOUSTOUTe ACesie aL a bh ott yy 507 


Crushed Rock and Screenings for 
Road Treatment with Bituminous 


NEAtGCIAIS =. A semi hare, wale eo west 510 
Coarse Aggregate for Portland Cement 

(SOACT GUC rs ee ae ec pens sete 512 
Baekiilsrorslinderdraing 2 -ute si epee 514 
SLONGrL OFM asp ty eecoe Le  eyy . a 515 
Fine Aggregate for Portland Cement 

(ornenetess.. Bie Soe ieee eo aaee © 516 
Sandeep lotteries: so ee os ei ee Lat ee 519 


BVT tetera 1) OS eee ea ee ts gc el a Ee ke el 520 


PART IHI—MATERIAL DETAILS—Continued 


Section Page 


91 .-Liquid- Asphalt ca-f > = 520 
92 Emulsified Asphalt. 2 ESE tT 527 
93./ AsphaltGementec-= 7 ee ht he eee nL Doe 
94.- AsphaltJom@iiller 225 2 ae See ee 536 
95 Asphalt for Dampproofing and . 
Waterproofing =< 9 ene, 536 
96 - Portland Cement..244 5} ee eee 537 
97 Structural, Rivet and Eyebar Steel... _ 538 
98 Miscellaneous Metals. =". = 2 ee 539 
99. -Reinforcement<. -.. os 4S 541 
TOO" -~Hardwarect sus 33 se Be POS ON Ce Seen 542 
101 Corrugated Metal Culvert Pipe, Pipe Arches 


102 
103 
104 
105 
106 


107 
108 
109 
110 
1Ad 
112 
113 
114 


and Metal End Sections and Plates for 
Structural Plate Pipe, Pipe Arch and 


Apres oe eee a aie ts oe a 543 
Corrugated Metal Pipe Underdrains.._-_—- 546 
Clay Piped.git Sle sy oe ee 546 
Conerete, Culvert.-Pine., cg ee DAT 
CBlank yc Sie gh Se 549 
Pipe for Sewers, Drains and Miscellaneous 

Purposes @3¢2. SE ee 549 
Timber: 22030) 7 oe Go oid OM oes ee 550 
TimbersPiles:=, oS AUIS) 0 ta eee 553 
‘Timber-Preservativesis 242 = oes ae - 556 
Fence Posts and Fence Materials... 557 
Guardrail-Materiaiss=. oe 2) eee 562 
Expansion Joint: Fuller.2sh. 222 ee 566 
(Blank) Sick eee ee PN en Sat eae 566 


PART I 
GENERAL REQUIREMENTS 


SECTION 1—DEFINITION OF TERMS 


Wherever in these specifications or in other contract 
documents the following terms or pronouns in place of 
them are used, the intent and meaning shall be inter- 
preted as follows: 


1.1 Abbreviations. Wherever the following abbre- 
viations are used in the specifications or on the plans, 
they are to be construed the same as the respective 
expressions represented : 


AASHO—American Association of State Highway 
Officials 
AREA—American Railway Engineering Association 
ASCE—American Society of Civil Engineers 
ASTM—American Society for Testing Materials 
~ AWS—American Welding Society 
SAE—Society of Automotive Engineers 


1.2 Advertisement. The advertisement for proposal 
for all work or materials on which bids are to be 
accepted. 


1.3 Award. The decision of the department to 
accept the proposal of the lowest responsible bidder for 
the work, subject to the execution and approval of a 
satisfactory contract therefor and bond to secure the 
performance thereof, and to such other conditions as 
may be specified or otherwise required by law. 


1.4 DEFINITION OF TERMS 


1.4 Bidder. Any qualified individual, firm or corpo- 
ration formally submitting a proposal for the work con- 
templated, or any portion thereof, acting directly or 
through a duly authorized representative. 


1.5 Bridge. A structure including supports, erected 
over a depression or an obstruction, as water, highway, 
or railway, and having a track or passageway for carry- 
ing traffic or other moving loads and having a length 
measured along the center of the roadway of more than 
twenty (20) feet between the under-copings of abut- 
ments or extreme ends of openings for multiple boxes. 


Length. The length of a bridge structure is the over- 
all length measured along the line of survey stationing 
back to back of backwalls of abutments, if present, other- 
wise end to end of the bridge floor; but in no case less 
than the total clear opening of the structure. 


Width. The clear width measured at right angles to 
the longitudinal centerline of the bridge between the 
bottom of curbs or guard timbers or in the case of mul- 
tiple height curbs, between the bottoms of the lower 
risers or between faces of the guardrail. 


1.6 Calendar Day. Any day shown on the calendar. 


1.7 Centerline. The centerline as laid out and staked 
by the engineer. 


1.8 Contract Change Order. <A written order to the 
contractor, signed by the engineer, ordering a change 
in the work from that originally shown by the plans 
and specifications. If the work is of a nature involving 
an adjustment of unit price, a supplemental agreement 
shall be executed. Contract change orders duly signed 
and executed by the contractor constitute authorized 
modifications of the contract. 


DEFINITION OF TERMS 1.13 


1.9 Channel. A natural or artificial water course. 


1.10 Contract. A written agreement executed be- 


tween the department and the successful bidder, 


i 


covering the performance of the work and the fur- 
nishing of labor and materials, by which the contractor 
is bound to perform the work and furnish the labor and 
materials, and by which the department is obligated 
to compensate him therefor at the mutually established 
accepted rate or price. The contract shall include the 
Notice to Contractors, Proposal, Contract Form and 
Contract Bond, these Specifications, Supplemental Speci- 
fications, all general or Special Provisions, general and 
Detailed Plans, and Notice to Proceed, also any written 
change orders and agreements that are required to com- 
plete the construction of the work in an acceptable man- 
ner, including authorized extensions thereof, all of which 
constitute one instrument. 


1.11 Contract Bond. The approved form of security, 
executed by the contractor and his surety or sureties, 
guaranteeing complete execution of the contract and all 
supplemental agreements pertaining thereto and the 


-payment of all legal debts pertaining to the construction 


of the project. 


1.12 Contract Amount. The estimated contract cost 
computed on the basis of the proposal quantities and 
contract unit prices. 


1.13 Contract Item (Pay Item). An item of work 
specifically described and for which a price, either unit 
or a lump sun, is provided. It includes the performance 
of all work and the furnishing of all labor, equipment, 
and materials, described in the text of a specification 
item included in the contract or described in any sub- 
division of the text of the supplemental specifications or 


1.14 DEFINITION OF TERMS 


special provisions of the contract. In these specifications, 
the contract items are numbered to correspond to sec- 
tions, and each contract item shall be constructed under 
the specification contained in the section of the corre- 
sponding number. 


1.14 Contractor. The party of the second part to 
the contract which shall be the individual, firm or corpo- 
ration undertaking the execution of the work under the 
terms of the contract and acting directly or through 
his, their, or its duly authorized agents or employees. 


1.15 Culvert. Any structure not classified as a 
bridge which provides an opening under any roadway. 


1.16 Department. The party of the first part to a 
contract which shall be the State Highway Department 
as constituted under the laws of the State of Nevada, 
for the administration of highway work. 


1.17 Directors. The directors of the Department of 
Highways of the State of Nevada as established by law, 
acting directly or through their authorized representa- 
tives. 


1.18 Divided Highway. A highway with separated 
roadways for traffic in opposite directions. 


1.19 Employee. Any person working on the project 
mentioned in the contract of which these specifications 
are a part, and who is under the direction and control, 
or receives compensation from the contractor or his sub- 
contractor. 


1.20 Engineer. The State Highway Engineer of the 
State of Nevada, who is the executive officer of the 
Department of Highways, or an assistant or other repre- 
sentative duly authorized by the State Highway Engi- 
neer to act for him. 


DEFINITION OF TERMS 1.25 


1.21 Equipment. All machinery, tools and appara- 
tus, together with the necessary supplies for upkeep and 
maintenance, necessary for the proper execution of the 
work. 


1.22 Extra Work. Work or material, the perform- 
ance or furnishing of which is found necessary for the 
proper completion of the improvement, but which is not 
covered by any item of the proposal and for which no 
means of payment direct or indirect has been provided 
in the contract. 


1.23 Frontage Road or Service Highway. A local 
street or road auxiliary to and located on the side of 
an arterial highway for service to abutting property and 
adjacent areas, and for control of access. 


1.24 Highway. A general term denoting a public 
way for purposes of vehicular travel, including the entire 
area within the right of way. 


1.25 Holidays. In the State of Nevada these occur 
on: 
New Year’s Day—January 1 
Memorial Day—May 30 
Independence Day—July 4 
Labor Day—First Monday of September 
Admission Day—October 31 
Veteran’s Day—November 11 
Thanksgiving Day 
Christmas Day—December 25 


or on any day that may be designated by the President 
of the United States or by the Governor of Nevada for 
public fast, thanksgiving or holiday. 

If any holiday listed above falls upon Sunday, the 
following Monday shall be considered as a holiday. 


1.26 DEFINITION OF TERMS 


1.26 Inspector. The authorized representative of 
the engineer assigned to make any or all inspections 
of the work performed and the materials furnished by 
the contractor. 


1.27 Laboratory. The established laboratory of the 
department or other laboratory designated by the engi- 
neer. 


1.28 Major Item. Any contract item having an orig- 
inal contract value in excess of ten (10) percent of the 
original contract amount. 


1.29 Materials. Any substances specified for use in 
the construction of the project. 


1.30 Median. The portion of the divided highway 
separating the traveled as for traffic in opposite direc- 
tions. 


1.31 Notice to Contractors. The official notice invit- 
ing bids for the proposed work. 


1.32 Notice to Proceed. A written notice to the con- 
tractor designating the date on which he shall begin 
prosecution of the work. 


1.33 Plans. The official approved plans, profiles, typ- 
ical cross sections, working drawings and supplemental 
drawings, or reproduction thereof, which show the loca- 
tion, character, dimensions, and details of the work to 
be done, and which are to be considered as a part of 
the contract supplementary to these specifications — and 
which are identified on the proposal form. 


1.34 Project. The specific section of highway 
together with all appurtenances and construction to be 
performed thereon under the contract. 


DEFINITION OF TERMS 1.43 


1.35 Proposal. The offer of the bidder, submitted 
on the prescribed proposal form, to perform the work 
and to furnish the labor and materials at the prices 
quoted by the bidder. 


1.36 Proposal Form. The approved form upon which 
the Department requires formal bids to be prepared and 
submitted for the work. 


1.37 Proposal Guaranty. The security furnished by 
the bidder with his proposal as a guaranty he will enter 
into a contract and furnish the required bond for the 
work if his proposal is accepted. 


1.38 Right of Way. The land property or interests 
therein acquired for or devoted to highway purposes. 


1.39 Roadbed. That portion of the roadway between 
outside shoulder lines, or between curbs. 


1.40 Roadway. That portion of the right of way 
required for construction. 


1.41 Shoulder. The portion of the roadbed contig- 
uous with the traveled way for accommodation of 
stopped vehicles for emergency use, and for lateral sup- 
port of base and surface courses. 


1.42 Skew or Skew Angle. The acute angle formed 
by the intersection of a line normal to the centerline of 
the roadway with a line parallel to the face of the 
abutments, or in the case of culverts with the centerline 
of the culverts. 


1.43 Special Provisions. Special directions, provi- 
sions, or requirements peculiar to the project under 
consideration and not otherwise thoroughly or satis- 
factorily detailed or set forth in the specifications. They 
set forth the final contractual intent as to the matter 
involved. 


1.44 DEFINITION OF TERMS 


1.44 Specifications. The general term comprising all 
the directions, provisions and requirements contained 
herein, together with such as may be added or adopted 
as supplemental specifications or special provisions, all 
of which are necessary for the proper performance of 
the contract. 


1.45 State. The State of Nevada acting through its 
authorized representatives. 


1.46 Structures. Bridges, culverts, catch basins, 
drop inlets, retaining walls, cribbing, manholes, endwalls, 
buildings, sewers, service pipes, underdrains, founda- 
tion drains and other features, which may be encoun- 
tered in the work and not otherwise classed herein. 


1.47 Subcontractor. Any individual, firm or corpo- 
ration to whom the contractor, with the written consent 
of the department, sublets any part of the contract. 


1.48 Subgrade. The portion of the roadbed prepared 
as a foundation for the base courses, curb and gutter 
and the surface course. 


1.49 Substructure. All of that part of the structure 
below the bearings of simple and continuous spans, skew- | 
backs of arches and tops of footings of rigid frames, 
together with the backwalls and wingwalls. 


1.50 Superstructure. All of that part of the struc- 
ture above the bearings of simple and continuous spans, 
skewbacks of arches and tops of footings of rigid frames, 
except as noted above for substructure. 


1.51 Superintendent. The executive representative 
of the contractor present on the work at all times during 
progress to supervise and direct the construction, author- 
ized to receive and fulfill instructions from the engineer 
and to accept orders for changed and extra work. 


DEFINITION OF TERMS 1.58 


1.52 Supplemental Agreement. A written agree- 
ment made and entered into by and between the 
contractor and the department covering work not other- 
wise provided for, revisions in or amendment to the 
terms of the contract, or conditions specifically pre- 
scribed in the specification as requiring supplemental 
agreements. Such supplemental agreements become a 
part of the contract when approved and properly exe- 
cuted. 


1.53 Supplemental Specifications. Specifications 
adopted subsequent to the publication of this book. They 
generally involve new construction items or substantial 
changes in the approved specifications. 


1.54 Surety. The corporate body bound with and 
for the contractor, for the full and complete performance 
of the contract, and for payment of all debts pertaining 
to the work. When applying to the Proposal Guaranty 
it refers to the corporate body which engages to be 
responsible in the execution of a satisfactory contract 
by the bidder. 


1.55 Traffic Lane. The portion of a traveled way 
for the movement of a single line of vehicles. 


1.56 Traveled Way. The portion of the roadway for 
the movement of vehicles exclusive of shoulders and 
auxiliary lanes. 


1.57 Work. The furnishing of all labor, materials, 
tools, supplies, equipment, and other incidentals neces- 
sary or convenient to the successful completion of the 
project and the carrying out of all of the duties and 
obligations as imposed by the contract. 


1.58 Working Days. A calendar day, exclusive of 
Sundays, and state recognized holidays, on which 
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2.1 BIDDING REQUIREMENTS, CONDITIONS 


weather or other conditions not under the control of 
the contractor, will permit construction operations to 
proceed for a period of five (5) daylight hours on the 
principal item or items of work which would normally 
be in progress at that time, including final cleaning up 
as set forth in Article 4.7 of these specifications. 


1.59 Working Drawings. Stress sheets, shop draw- 
ings, erection plans, falsework plans, framework plans, 
cofferdam plans, bending diagrams for reinforcing steel, 
or any other supplementary plans or similar data which 
the contractor is required to submit to the engineer for 
approval. 


SECTION 2—BIDDING REQUIREMENTS 
AND CONDITIONS 


2.1 Notice to Contractors. After the date is fixed 
for the letting of the work, the department will give 
notice of such letting to contractors. The notice to con- 
tractors will contain a description of the proposed work, 
together with information to the bidder regarding access 
to proposal forms, plans and specifications, the amount 
and nature of proposal guaranty, and the reservation of 
the right of the department to reject any or all bids. 


2.2 Prequalification of Bidders. All bidders shall be 
prequalified as required by law. To be qualified, a pro- 
spective bidder shall submit under oath, on the standard 
form furnished by the department, a statement of his 
financial ability and experience in the performance of 
contracts for public work. Financial statements shall be 
prepared and certified by a certified public accountant, 
or by an accountant who has been previously approved 
by the department as being competent to prepare a 
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BIDDING REQUIREMENTS, CONDITIONS 2.2 


contractor’s financial statement. After verifying the 
information contained in the statement, the department 
shall notify the submitter of the maximum contract 
~amount and class of work upon which he will be eligible 
to bid. 

Statements of financial ability and experience shall 
be submitted as of the date upon which the fiscal year 
of the prospective bidder ends. 

In order to remain on the qualified list a prospective 
bidder shall submit a new statement at the close of his 
fiscal year. A prospective bidder not already qualified 
shall submit his statement of financial ability and expe- 
rience at least five (5) full days prior to the date set 
for the opening of bids in which he is interested in order 
to have it considered, but qualification shall not be 
granted until such statement has been verified. State- 
ments shall preferably be submitted at least thirty (80) 
days prior to bid opening. 

Nothing contained in this section shall be construed as 
depriving the department of its discretion in the matter 
of determining the lowest responsible bidder. 

On Federal-aid projects, any contractor otherwise 
qualified by the State of Nevada to perform such work, 
is not required to be licensed nor to submit application 
for license in advance of submitting a bid or having such 
bid considered; provided, however, that such exemption 
does not constitute a waiver of the state’s right under 
its license laws to require a contractor, determined to 
be a successful bidder, to be licensed to do business in 
the State of Nevada in connection with the award of 
a contract to him. 

No bid will be accepted from, or contract awarded to, 
a contractor to whom a proposal form has not been 
issued by the Department of Highways. 


Bi 


2.3 BIDDING REQUIREMENTS, CONDITIONS 


2.3 Plans and Contents of Proposal Form. Qualified 
prospective bidders, upon request, will be furnished by 
the department, with a proposal form. This form will 
state the location and description of the contemplated 
construction and will show the approximate estimate of 
the various quantities of work to be performed or mate- 
rials to be furnished, with a schedule of items for which 
unit bid prices are invited. It will state the time in which 
the work must be completed, the amount of the proposal 
guaranty, and the date, time and place of the opening 
of proposals. The form will also include any special pro- 
visions or requirements which vary from or are not 
contained in the standard specifications. 

All papers bound with or attached to the proposal form 
are necessary parts thereof and must not be detached 
or altered. 

The plans, specifications and other documents desig- 
nated in the proposal form will be considered a part of 
the proposal whether attached or not. 

A bidder will be required to deposit with the depart- 
ment the sum stated in the Notice to Contractors for 
each copy of proposal form and plans. 

Plans and special provisions for individual projects 
may be obtained for inspection purposes by interested 
non-bidding concerns upon receipt of the sum stated 
in the Notice to Contractors. Plans and specifications 
obtained on this basis are non-returnable and no refund 
will be made. 


2.4 Interpretation of Quantities in the Proposal. 
The quantities appearing in the prepared proposal are 
approximate only and are prepared for the comparison 
of bids. Payment to the contractor will be made for 
actual quantities of work performed or materials fur- 
nished in accordance with the contract, and it is under- 
stood that the scheduled quantities of work to be done 
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BIDDING REQUIREMENTS, CONDITIONS 2.6 


and materials to be furnished may be increased, dimin- 
ished, or omitted as hereinafter provided, without in any 
way invalidating the unit prices bid. 


2.5 Examination of Plans, Specifications, Special Pro- 
visions, and Site of Work. The bidder is required to 
examine carefully the site of the proposed work, the 
proposal, plans, specifications, special provisions, and 
contract forms before submitting a bid. It is mutually 
agreed that submission of a bid shall be considered prima 
facie evidence that the bidder has made such exami- 
nation and is satisfied as to the conditions to be encoun- 
tered in performing the work and as to the requirements 
of the plans, specifications, supplemental specifications, 
special provisions and contract. 

Information pertaining to exploration, borings, test 
pits, locations, and other preliminary investigation may 
appear on the plans or in the special provisions. While 
such data will have been collected with reasonable care, 
there is no expressed or implied guaranty that conditions 
so indicated are exact or entirely representative of those 
actually existing. The bidder shall put his own interpre- 
tation on results of such investigations and satisfy him- 
self as to the conditions to be encountered. 


2.6 Preparation of Proposal. The bidder shall sub- 
mit his proposal upon the blank forms furnished by the 
department. The bidder shall specify a unit price in both 
words and figures for each and every item for which 
a quantity is given, and shall also show the products 
of the respective unit prices and quantities, written in 
figures in the column provided for that purpose, and the 
total amount of the proposal obtained by adding the 
amounts of the several items. 

All words and figures shall be written in ink or type- 
written. In case of a discrepancy between the prices 
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2.7 BIDDING REQUIREMENTS, CONDITIONS 


written in words and those written in figures, the written 
words shall govern. . 

The bidder’s proposal shall be signed with ink by the 
individual, by one or more members of the partnership, 
or by one or more of the officers of the corporation sub- 
mitting it. 


2.7 Irregular Proposals. Proposals shall be consid- 
ered irregular and may be rejected for the following 
reasons: 

(a) If the proposal form furnished by the depart- 
ment is not used or is altered. 

(b) If there are unauthorized additions, conditional 
or alternate bids, or irregularities of any kind which 
may tend to make the proposal incomplete, indefinite, 
or ambiguous as to its meaning. 

(c) Except as provided in Article 2.14, the bidder 
adds any provisions reserving the right to accept or 
reject an award, or to enter into a contract pursuant 
to an award. 

(d) If the unit prices contained in the proposal are 
obviously unbalanced, either in excess or below the rea- 
sonable cost analysis values. 

(e) If they fail to contain a unit price for every pay 
item indicated, except in case of authorized alternate 
pay items. 


2.8 Proposal Guaranty. No proposal will be consid- 
ered unless accompanied by an undertaking, executed by 
a corporate surety company authorized to do business 
in the State of Nevada, in an amount equal to five (5) 
percent of his bid, said bond to be made for the benefit 
of the Department of Highways, State of Nevada; or 
in the alternative, every proposal shall be accompanied 
by cash, a cashier’s check, or a certified check of the 
bidder in an amount equal to five (5) percent of his 
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bid, said check to be made payable to the Department 
of Highways, State of Nevada, and said check or said 
cash to be forfeited to the State Highways Fund should 
the bidder to whom the contract is awarded fail to enter 
into the contract in accordance with his bid and/or give 
the bond required, and/or present evidence of being 
licensed under the provisions of NRS Chapter 624, for 
any reason within the control of the contractor, within 
twenty (20) days after such award; and said under- 
taking provided for herein, if used, to be conditioned 
to the effect that should the bidder to whom the contract 
is awarded fail to enter into the contract in accordance 
with his proposal, and/or give the bond required by 
said contract, and/or evidence of being licensed under 
the provisions of NRS Chapter 624, for any reason 
within the control of the contractor, within twenty (20) 
days after such award, said surety company shall forth- 
with pay into the State Highways Fund the sum set 
forth in the undertaking. 


2.9 Delivery of Proposals. Each proposal shall be 
placed, together with the Proposal Guaranty, in a sealed 
envelope so marked as to indicate the identity of the 
project and the name and address of the bidder. Pro- 
posals will be received at the place designated in the 
advertisement and the Notice to Contractors until the 
hour on the date set for the opening thereof, and must 
be in the hands of the engineer by that time. When 
sent by mail, the sealed proposal must be addressed to 
the department at the address and in care of the official 
in whose office the proposals are to be received. All pro- 
posals shall be filed prior to the time and at the place 
specified in the advertisement and Notice to Contractors. 
Proposals received after the time for opening of pro- 
posals will be returned to the bidder unopened. 
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2.10 Withdrawal or Revision of Proposals. <A bidder 
may, without prejudice to himself, withdraw a proposal 
after it has been deposited with the department, pro- 
vided the request for such withdrawal is received by 
the department in writing, by telegram or by teletype, 
before the time set for opening proposals. The with- 
drawal of a proposal shall not prejudice the right of 
the bidder to file a new proposal provided it is received 
prior to the time set for opening proposals. 


2.11 Public Opening of Proposals. Proposals will be 
opened and read publicly at the time and place indicated 
in the advertisement and Notice to Contractors. Bidders, 
their authorized agents, and other interested parties are 
invited to be present. 


2.12 Disqualification of Bidders. Any one or more 
of the following causes may be considered as sufficient 
for the disqualification of a bidder and the rejection of 
his proposal or proposals. 

(a) Reasonable grounds for believing that any bid- 
der is interested in more than one proposal on the same 
contract or that collusion exists among the existing bid- 
ders. 

(b) Dishonesty or lack of good faith and lack of 
intent to do the work according to the plans and speci- 
fications. 

(c) Lack of competency and adequate machinery, 
plant or other equipment as revealed by the Financial 
Statement and Experience Questionnaires required 
under Article 2.2 

(d) Failure to hold a valid license of a class corre- 
sponding to the work to be done as required by the 
State Contractors’ License Law. However, it is not 
required that a contractor have a contractor’s license in 
order to bid on Federal-aid projects. 

(e) Submittal of a proposal form which has not been 
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issued specifically for the purpose of submitting a bid 
for the project under consideration. 

(f) Unsatisfactory performance record as shown by 
past work for the department judged from the stand- 
point of workmanship and progress. 

(¢g) Uncompleted work which in the judgment of 
the department might hinder or prevent the prompt 
completion of additional work if awarded. 

(h) Failure to pay or satisfactorily settle all bills 
due for labor and material on former contracts in force 
at the time of letting. 

(i) Failure to comply with any qualification regu- 
lations for the department. 


2.13 Material Guaranty. Before any contract is 
awarded, the bidder may be required to furnish a com- 
plete statement of the origin, composition, and manu- 
facture of any or all materials to be used in the 
construction of the work, together with samples, which 
samples may be subjected to the test provided for in 
these specifications to determine their quality and fitness 
for the work. 


2.14 Qualification of Bids. A bidder who desires to 
bid upon more than one project at a single letting, but 
who desires to protect himself against receiving the 
award of more projects than he is equipped to handle, 
may bid upon any number of projects, securing the pro- 
tection desired by making the following written state- 
ment signed by the bidder and attached to the proposal 
form for each of the projects: 

“This proposal is conditioned upon my (or our) receiv- 
ing the award of contract for only one of the projects 
for which I (or we) have submitted proposals at this 
letting. If the contract for any other project is awarded 
to me (or us), then this proposal shall be considered 
withdrawn.” 
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3.1 AWARD, EXECUTION OF CONTRACT 


In case a bidder who has conditioned his proposal, as 
above provided, is low bidder on more than one project, 
it shall be optional with the department as to which one 
of the projects is awarded to him. 


2.15 Motor Fuel Tax Refund. It is understood and 
agreed that the price bid by-the contractor for the work 
to be done under the contract shall include the applicable 
tax on motor vehicle fuel and special fuel as required 
by Chapters 365 and 366 of the Nevada Revised Statutes. 


SECTION 3—AWARD AND EXECUTION 
OF CONTRACT 


3.1 Consideration of Proposals. After the proposals 
are opened and read they will be compared on the basis 
of the summation of the products of the items of the 
approximate quantities shown in the bid schedule by 
the unit bid prices. The results of such comparisons 
will be immediately available to the public. In the event 
of a discrepancy between unit bid prices and extensions 
the unit bid price shall govern. 

In the event that the sum of the amount of the pro- 
posal and the sum of the amounts of work under contract 
and incomplete is in excess of the bidder’s qualification 
established as provided in Article 2.2, the right is 
reserved to reject such proposal. 

If proposals for more than one project are issued to 
a bidder, which projects individually would be within 
the bidder’s qualification established as provided in 
Article 2.2, but a combination of more than one, con- 
sidering also the work under contract and incomplete, 
would be in excess of his qualification, the right is 
reserved to consider only such proposal or proposals as 
in the opinion of the directors are within such rating 
and most advantageous to the state. 

The right is reserved to reject any or all proposals, 


18 
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to waive technicalities, to advertise for new proposals, 
or to proceed to do the work otherwise if in the judg- 
ment of the directors the best interest of the state will 
be promoted thereby. 


3.2 Award of Contract. The award of the contract, 
if it be awarded, will be to the lowest responsible bidder 
whose proposal complies with all the requirements pre- 
scribed. The award, if made, will be made within thirty 
(30) calendar days after the opening of the proposals. 
The successful bidder will be notified by letter, mailed 
to the address shown on his proposal, that his proposal 
has been accepted and that he has been awarded the 
contract. 

The date of the award of the contract shall be the 
date of the Notice of Award. 


3.3 Cancellation of Award. The directors reserve 
the right to cancel the award of any contract at any 
time before the execution of said contract by all parties 
without any liability against the department. 

Whenever a contract is awarded to an unlicensed con- 
tractor, it shall be with the full understanding that such 
award shall become null and void should said contractor 
fail to become licensed, in accordance with the provisions 
of NRS Chapter 624 for any reason within the control 
of said contractor, within twenty (20) calendar days 
after award of said contract. 


3.4 Return of Proposal Guaranty. All proposal guar- 
anties, except those of the two lowest bidders, will be 
returned immediately following the opening and check- 
ing of the proposals. The other two guaranties will be 
returned immediately after the award of the contract 
and after satisfactory bond has been furnished and the 
contract has been executed except when the proposal 
guaranty has been forfeited as liquidated damages as 
provided in Article 3.7. 
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3.5 AWARD, EXECUTION OF CONTRACT 


3.5 Requirements with Respect to Contract Bond. 
The successful bidder shall, at the time of the execution 
of the contract, furnish a surety bond or bonds in a 
sum equal to the full amount of the contract as a guar- 
anty that he will complete the work in accordance with 
the terms of the contract. Such bond, or bonds, shall also 
provide and secure payment for all materials, labor, and 
supplies, trucks, and other means of transportation, used 
in, or upon, or about, or for the performance of the 
work contracted to be done, and for any work or labor 
done thereupon or incidental thereto. The bond or bonds 
shall be on the form provided in the proposal and shall 
be written by a surety approved by the Insurance Com- 
missioner of the State of Nevada. A power of attorney 
for an attorney in fact who executes bonds shall be 
registered with, and approved by, the Insurance Commis- 
sioner of the State of Nevada. The power of attorney 
shall show the limiting amount authorized for issuance 
of bonds. Written appointment of agent of bonding com- 
pany in and for the State of Nevada shall also be 
registered with, and approved by, the Insurance Com- 
missioner. 


3.6 Execution and Approval of Contract. The con- 
tract shall be signed by the successful bidder and 
returned, together with the contract bond, and evidence 
of being licensed, within twenty (20) calendar days 
after the contract has been awarded. If the contract 
is not executed by the department within thirty (30) 
calendar days after receiving signed contracts and bonds 
from the contractor, he shall have the right to withdraw 
his bid without penalty. No contract shall be considered 
as effective until it has been finally executed by all 
parties thereto and approved. 


3.7 Failure to Execute Contract. Failure to execute 
contract and file an acceptable bond within twenty (20) 
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SCOPE OF WORK 4.2 


calendar days after the contract has been awarded shall 
be just cause for the annulment of the award and the 
forfeiture of the proposal guaranty which shall become 
the property of the department, not as a penalty, but 
as liquidation of damages sustained. Award may then 
be made to the next lowest responsible bidder, or the 
work may be re-advertised and constructed under con- 
tract or otherwise, as the department may decide. 


SECTION 4—SCOPE OF WORK 


4.1 Intent of Contract. The intent of the contract 
is to prescribe a complete work or improvement which 
the contractor undertakes to do, in full compliance with 
the plans, specifications, special provisions, proposal, and 
contract. They are to be cooperative and what is called 
for in one is as binding as if called for in all. 

Plans represent the conditions as foreseen; however, 
the various quantities represented thereon may, if nec- 
essary, be increased or diminished during construction 
without impairing the contract. 

The contractor shall perform all work in accordance 
with lines, grades, typical cross section and dimensions 
and other data shown on the plans or as modified by 
written orders, including the furnishing of all materials, 
implements, machinery, equipment, tools, supplies, trans- 
portation, labor, and for all other things necessary to 
the satisfactory prosecution and completion of the proj- 
ect. 


4.2 Special Work. Should any construction or con- 
ditions which are not covered by the plans or these 
specifications be anticipated, special provisions for 
such work will be prepared by the engineer, stated on 
insert sheets attached to the proposal forms and such 
special provisions shall be considered a part of these 
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specifications the same as though contained herein. 
Should any such special provisions or requirements 
conflict with these specifications or supplements thereto, 
the special provisions shall govern. 


4.3 Increased or Decreased Quantities of Work. The 
engineer reserves the right to make, by written order 
and without notice to surety, such alterations in the 
plans or character or quantity of the work which may 
be considered necessary or desirable from time to time 
during the progress of the work to complete satisfac- 
torily the proposed construction. Such alterations shall 
not be considered as a waiver of any conditions of the 
contract or invalidate any of the provisions thereof. 

The right is reserved to increase or decrease any or 
all of the items in the estimate of approximate quantities 
as shown in the proposal. The length of the project may 
be increased or decreased by adding or omitting sections 
or by relocation. 

Whenever the termini of the project are changed and 
whenever any change or combination of changes results 
in increasing or decreasing the original contract amount 
as calculated from the bid quantities and contract unit 
prices by more than twenty-five (25) percent, a supple- 
mental agreement acceptable to both parties to the 
contract shall be executed in advance of performing 
the affected work. 

Whenever an overrun or underrun of more than 
twenty-five (25) percent of the original bid quantity 
for one or more major contract items occur, except items 
of overhaul, structure excavation, backfill, piling, con- 
crete, seal courses, water, rolling, and such other items 
as may be specifically excluded in the special provisions, 
either party to the contract may demand a supple- 
mental agreement be negotiated with an adjustment of 
unit price or prices satisfactory to both parties. A major 
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contract item shall be defined as any item whose total 
cost determined by multiplying the proposal quantity 
and contract item price, is equal to or greater than ten 
(10) percent of the total original contract amount. 

Whenever an alteration in character of work involves 
a substantial change in the nature of the design or 
in the type of construction which materially increases 
or decreases the cost of the performance, the work shall 
be performed in accordance with the specifications and 
as directed, provided however, that before such work 
is started a supplemental agreement acceptable to both 
parties to the contract shall be executed. 

If it is found that the quantity of any major item 
required to complete the work underruns or overruns 
not more than twenty-five (25) percent of the proposal 
quantity, payment for the work performed will be made 
at the contract unit price for the quantity of work actu- 
ally performed. 

If it is found that any major item underruns more 
than twenty-five (25) percent of the original proposal 
quantity, and as a result thereof the unit cost of per- 
forming the work is materially increased, the contractor 
may submit a request for revision of the contract unit 
price for such item and shall submit therewith evidence 
to support his claim. Such claim will be considered inso- 
far as it justifies an increase in the pro rata share of the 
fixed expenses chargeable to such item because of the 
decreased quantity of the item, provided, however, no 
allowance shall be made for anticipated profits on the 
amount the quantity underruns the original proposal 
quantity, and further provided, that the total payment 
for the decreased quantity shall not exceed that which 
would be made for seventy-five (75) percent of the pro- 
posal quantity at the contract unit price. 

Revision of any unit price requested by the contractor 
shall be negotiated on the basis of actual cost plus a 
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reasonable allowance for profit and overhead. Written 
request for supplemental agreement shall set forth in 
detail the particulars and character by which the work 
was changed and by what amount the unit price of the 
proposal item will be altered. Failure of the contractor 
to file a request for a supplemental agreement within 
ten (10) calendar days after any of the above outlined 
conditions are encountered shall be considered as a 
waiver thereof on part of the contractor and payment 
shall be made at the contract unit price for the actual 
quantity of work performed. 

If a supplemental agreement satisfactory to both par- 
ties cannot be agreed upon, the engineer may order the 
work in dispute to be performed on a force account basis 
or he may cancel the work from the contract. 

Changes not requiring negotiated agreements, except 
as to extra work involved, shall be ordered by means 
of a contract change order, and acceptance by the con- 
tractor, aS evidenced by his signature, shall constitute 
agreement that the change does not involve any adjust- 
ment of contract unit prices. Should the nature of the 
change order be such that the adjustment of contract 
time, for completion as provided in Article 8.8 for 
increased quantities of work is not equitable, the engi- 
neer shall determine the additional time to be allowed, 
and such time shall be stated on the order. Work shall 
not be started on any such change until the change 
order has been delivered to the contractor and accepted 
by him. 

In case the contractor refuses to accept a change order 
because he considered the change to involve an adjust- 
ment of prices, or agreement cannot be reached in regard 
to price adjustment for a supplemental agreement, the 
engineer may order the work to proceed and defer settle- 
-ment of the disputed points. 
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4.4 Extra Work. Extra work shall be performed by 
the contractor, upon receipt of a written order to per- 
form such work, in accordance with the specifications 
and as directed. Such order shall be on the standard 
contract change order form. The order shall state the 
work to be done, the method of payment and the esti- 
mated total cost. The method of payment may be agreed 
unit prices, force account, or a combination of the two. 
Agreed unit prices together with the estimated quan- 
tities of each unit shall be shown. Orders involving force 
account work shall be detailed as required in Article 4.5. 

Should the nature of the extra work be such that the 
adjustment of contract time for completion, as provided 
in Article 8.8 for increased quantities of work, is not 
equitable, the engineer shall determine the additional 
time to be allowed, and such time shall be stated on 
the order. 

If it is found necessary during the progress of the 
work to exceed the total estimated cost by more than 
fifteen (15) percent, or to use equipment, materials, 
or items not listed in the order, an amended order shall 
be issued before such additional cost is incurred or such 
additional equipment or materials are used. 

Acceptance of the order by the contractor as evidenced 
by his signature, shall constitute his agreement to unit 
prices or rental rates indicated on the order as agreed 
prices or rates. 


4.5 Force Account Work. When the proposal 
includes an item or items to be done by force account, 
or when a supplemental agreement or contract change 
order provides for doing certain work by force account, 
such work shall be performed upon receipt of a written 
order issued by the engineer. The order shall include 
the following details: 
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(a) Statement of work to be done. 

(b) Estimated number of hours and estimated 
hourly wage for each class of labor. 

(c) Estimated number of hours and rental rate for 
all equipment. 

(d) Amount and estimated cost of all materials. 

(e) Estimated total cost. 

The rental rates shall be the contract rates, if any, 
otherwise they shall be agreed rates. In case rental rates 
cannot be agreed upon, the engineer may so indicate on 
the order and use for estimate purposes what he con- 
siders a fair price, deferring for future settlement the 
final rates to be used. 

If it is found necessary during the progress of the 
work to exceed the total estimated cost by more than 
fifteen (15) percent, or to use equipment, materials, or 
items not listed in the order, an amended order shall be 
issued before such additional cost is incurred or such 
additional equipment or materials are used. 

Acceptance of the order by the contractor, as evi- 
denced by his signature, shall constitute his agreement 
to unit prices or rental rates indicated on the order as 
agreed prices or rates. 

The plan of work to be followed, the equipment to be 
used, and the amount and class of labor to be employed 
shall be determined by the engineer. 


4.6 Rights in and Use of Materials Found in the 
Work. The contractor, with the approval of the engi- 
neer, may use on the proposed construction suitable 
stone, gravel, or sand found in the excavation, and will 
be paid for the excavation of such materials at the corre- 
sponding contract unit price therefor, but he shall 
replace at his own expense with other acceptable mate- 
rial all that portion of the materials so removed and 
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used as was contemplated for use in the embankments, 
backfills, approaches, or otherwise. No charge for mate- 
rials so used shall be made against the contractor except 
the replacement herein provided for. The contractor shall 
not excavate or remove any material from within the 
highway right of way which is not within the excavation 
as indicated by the slope and grade lines, without written 
authorization from the engineer. 


4.7 Final Cleaning Up. Before final acceptance, the 
contractor shall remove or obliterate, insofar as feasible, 
all objects or disturbances of the ground which mar the 
landscape and were caused by his operations, but which 
are not part of the improvement. This shall be required 
on all areas used or occupied by the contractor, regard- 
less of right-of-way limits. 

Rubbish, excess material, temporary structures, and 
discarded equipment shall be collected and burned, 
buried, or otherwise disposed of as directed by the engi- 
neer. Pits or trenches for equipment set-ups or camp 
sites shall be filled and the ground restored, insofar as 
feasible, to its original condition. Temporary haul roads 
shall be scarified and bladed to blend with surroundings. 
Pits from which materials have been obtained shall be 
dressed and shaped to conform with the surrounding 
ground. Waste shall be removed from the tops of banks 
and placed in the bottom of the pit. Except on steep 
sidehills, the banks of pits shall be cut to not steeper 
than one to one (1:1) slope to blend with the natural 
contours. Bottoms of pits shall be reasonably smooth 
and level. All other disturbances shall be removed or 
corrected as directed by the engineer. 
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SECTION 5—CONTROL OF WORK 


5.1 Authority of the Engineer. All work shall be 
done under the supervision of the engineer and to his 
satisfaction. In order to prevent litigation and misunder- 
standing and so that the work may be expedited and 
fulfill all the requirements of the proposal the engineer 
shall: 

(a) Decide and determine mutual rights between 
contractors ; 

(b) Decide any and all questions which may arise 
as to the quality and acceptability of materials furnished 
and work performed; 

(c) Decide as to the manner, the performance and 
the rate of progress of the work; 

(d) Decide all questions which may arise as to the 
interpretation of the specification and plans relating to 
the work; 

(e) Decide all questions as to the acceptable fulfill- 
ment of the contract on the part of the contractor; 

(f) Determine the amount and validity of the sev- 
eral kinds of work performed and materials furnished 
which are to be paid for under the contract; 

(g) Exercise such other authority as given under 
these specifications. 

His decision shall be final and he shall have executive 
authority to enforce and make effective such decisions 
and orders as the contractor fails to carry out promptly, 
and in case of failure on part of the contractor to execute 
the work ordered by the engineer within a reasonable 
time, the engineer may, after giving notice in writing 
to the contractor, proceed to execute such work as may 
be deemed necessary and the cost thereof shall be 
deducted from compensation due or which may become 
due the contractor on the contract. 


28 


CONTROL OF WORK 5.2 


Decisions of the engineer shall be subject to appeal 
to the Board of Directors, whose decisions shall be final 
and conclusive. Such appeal shall be in writing and shall 
be made within ten (10) calendar days, but in the mean- 
time the contractor shall diligently proceed with the 
work. 

The expressions used in these specifications such as 
“satisfactory to the engineer’’, “‘as directed by the engi- 
neer”’, and others of like import are not used for the 
purpose of giving the engineer extra legal authority 
beyond what is herein defined but are employed for the 
purpose of an advanced agreement on what is deemed 
somewhat controversial and difficult to define in a speci- 
fication covering all cases. They are used for the purpose 
of arriving at a practical solution of controversial mat- 
ters for the mutual benefit of the contractor and the 
state. 

Plans consisting of general drawings and showing such 
details as are necessary to give a comprehensive idea 
of the construction contemplated will be furnished by 
the department. 


5.2 Plans and Working Drawings. The approved 
plans shall be supplemented by such working drawings 
as are necessary to control the work adequately. All 
authorized alterations affecting the requirements and 
information given on the approved plans shall be in 
writing. No changes shall be made of any plan or draw- 
ing after it has been approved by the engineer, except 
by direction of the engineer. 

Structure plans will in general show in detail all dimen- 
sions of the work contemplated. When the structure 
plans do not show all of the dimensions in detail, they 
will show general features and such details as are nec- 
essary to give a comprehensive idea of the structure. 

The contractor shall furnish on the size sheets 
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required herein or by the engineer such working and 
detail drawings not furnished by the department as may 
be required for any part of the finished structure. 

Working drawings for steel structures shall consist 
of shop detail erection and other work plans showing 
details, dimensions, sizes of material and other informa- 
tion necessary for the complete fabrication and erection 
of the metal work. 

Working drawings for concrete structures shall con- 
sist of such detailed plans as may reasonably be required 
for the successful prosecution of the work and which 
are not included in the plans furnished by the depart- 
ment. These may include plans for falsework, bracing, 
centering, and form work and masonry layout diagrams. 

The contractor shall submit to the engineer for 
approval not less than three (8) sets of any required 
preliminary detail or shop working drawings. These 
plans shall be submitted in sufficient time to allow dis- 
cussion and correction prior to beginning the work they 
cover. Prior to the approval of these drawings any work 
done or materials ordered for the structures involved 
shall be at the contractor’s risk. One (1) set of these 
drawings shall be returned to the contractor approved 
or marked with corrections to be made. The other sets 
shall be retained by the engineer. 

It is mutually agreed that the contractor shall be 
responsible for agreement of dimensions and details as 
well as for conformity of his working drawings with 
the approved plans and specifications. 

The contractor shall furnish the engineer with such 
blue print copies of the working drawings as may be 
required for approval and construction purposes. 

The contract price shall include the cost of furnishing 
all working drawings and the contractor will be allowed 
- no extra compensation for such drawings. 
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3.0 Conformity with Plans and Allowable Deviations. 
Finished surfaces in all cases shall conform with lines, 
grades, and dimensions and adjustment shown on the 
approved plans, except as modified by written order by 
the engineer. The crown, or rise of the finished surfaces 
of the roadway from the curb or side line to the center- 
line, shall be as shown on the typical cross section of 
the plans, except at intersecting highways or wherever, 
to insure correct drainage or for other reasons, changes 
may be directed. On curves or at other places where 
deemed necessary the contractor will be required to 
widen, superelevate or spiral the roadway according to 
department standards. Any deviations from the plans 
and approved working drawings, as may be required by 
the exigencies of construction, or otherwise, will in all 
cases be determined and authorized by the engineer in 
writing. 


5.4 Coordination of Plans, Specifications, Supplemen- 
tal Specifications and Special Provisions. These speci- 
fications, supplemental specifications, the plans, special 
provisions, and all supplementary documents are essen- 
tial parts of the contract, and a requirement occurring 
in one is as binding as though occurring in all. They 
are intended to be complementary, to describe and pro- 
vide for a complete work. In the event of any discrepancy 
between the drawings and figures written thereon, the 
figures unless obviously incorrect are to govern over 
scaled dimensions. In the case of any discrepancy 
between the plans and the specifications, the plans are 
to govern. If there is a discrepancy between these stand- 
ard specifications and supplemental specifications, the 
supplemental specifications are to govern. Special provi- 
sions shall govern over specifications, supplemental speci- 
fications, and plans. 
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Should it appear that the work to be done, or any 
of the matters relative thereto, is not sufficiently detailed 
or explained on the plans or in the specifications or spe- 
cial provisions, the contractor shall make written appli- 
cation to the engineer for such further explanations as 
may be necessary, and shall conform to the explanations 
given as part of the contract. 


5.5 Cooperation of Contractor. The contractor will 
be supplied with four copies of approved plans, and con- 
tract assemblies including special provisions, and shall 
have available on the work at all times at least one copy 
of these plans and special provisions. Additional copies | 
of plans and special provisions may be obtained by the 
contractor upon written request to the department. The 
expenses incurred by the department for printing, 
assembly, postage and mateérials for the additional copies 
will be billed at cost to the contractor and payment of 
such billing shall become due and payable within ten 
(10) days after the invoice date. 

The contractor shall give the work the constant atten- 
tion necessary to facilitate the progress thereof and 
shall cooperate with the engineer, his inspectors and 
other contractors in every way possible. 

The directors reserve the right at any time to contract 
for and perform other or additional work on or near the 
work covered by any contract. 

The contractor shall arrange and conduct his work 
so as not to interfere with the operations of other con- 
tractors engaged upon or near the work, and to join 
his work to that of others in a proper manner and in 
accordance with the spirit of the plans and specifications 
and to perform his work in the proper sequence in rela- 
tion to that of other work or as may be directed by the 
engineer. 
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The contractor shall be held responsible for any dam- 
age done by him or his agents to the work performed 
by another contractor. Each contractor shall so conduct 
his operations and maintain the work in such condition 
that adequate drainage shall be in effect at all times. 
In case of dispute between contractors working on the 
same project, the engineer shall be the referee and his 
decision shall be final and binding on all. 

Each contractor involved shall assume all liability, 
natural or otherwise, in connection with his contract and 
shall protect and save harmless the state from any and 
all damages or claims that may arise because of incon- 
venience, delay, or loss experienced by him because of 
the presence and operations of other contractors working 
within the limits of the same project, and he shall 
assume all responsibility for all work not completed or 
accepted because of the presence and operation of the 
other contractors. 

The contractor shall at all times during the progress 
of construction have a competent superintendent capable 
of reading and thoroughly understanding the plans and 
specifications as his agent on the work, who shall receive 
instructions from the engineer or his authorized repre- 
sentatives. The superintendent shall have full authority 
to execute the orders or directions of the engineer with- 
out delay, and to supply promptly such materials, tools, 
plant equipment and labor as may be required to properly 
perform the work. Such superintendent shall be fur- 
nished, irrespective of the amount of work sublet. 


5.6 Cooperation with Utilities. It shall be the 
department’s duty to notify all utility companies, all 
pipe line owners, or other parties affected, in an endeavor 
to have all necessary adjustments of public or private 


utility fixtures, pipe lines and other appurtenances 
a 
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within or adjacent to the limits of construction made 
as soon as practicable. 

Water lines, gas lines, wire lines, service connections, 
water and gas meter boxes, water and gas valve boxes, 
light standards, cableways, signals, and all other utility 
appurtenances within the limits of the proposed con- 
struction are to be moved by the owners at their expense, 
except as otherwise provided for in the special provisions 
or as noted on the plans. 

It is understood and agreed that the contractor has 
considered in his bid all of the permanent and temporary 
utility appurtenances in their present or relocated posi- 
tions as shown on the plans and that no additional 
compensation will be allowed for any delays, inconven- 
ience or damage sustained by him due to any interfer- 
ence from the said utility appurtenances or the operation 
of moving them. 


5.7 Construction Stakes. The engineer will furnish 
and set construction stakes establishing lines and grades 
in road work, roadway and waterway centerlines, and 
bench marks for bridge work, and will furnish the con- 
tractor with all necessary information relating to lines 
and grades. These stakes and marks shall constitute the 
field control by and in accordance with which the con- 
tractor shall govern and execute the work. In case of 
bridges, if requested by the contractor, the engineer will 
furnish stakes determining the centerlines of all piers, 
pedestals, or abutments, together with stakes determin- 
ing the angles of the wings or retaining walls. The 
contractor shall furnish, free of charge, all additional 
stakes, all templates, and other materials necessary for 
marking and maintaining points and lines given. The 
contractor shall construct the work in accordance with 
the engineer’s stakes and marks, making use of them 
before they are disturbed, and shall be charged with 
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full responsibility for conformity and agreement of the 
work with such stakes and marks. The contractor shall 
be held responsible for the preservation of all stakes and 
marks, and if, in the opinion of the engineer, any of 
the stakes or marks have been carelessly or willfully 
destroyed or disturbed by the contractor the cost of 
replacing them shall be charged against, and shall be 
deducted from, the payment for the work. 


5.8 Authority and Duties of Inspectors. Inspectors, 
employed by the department, shall be authorized to 
inspect all work done and all materials furnished. Such 
inspection may extend to all or any part of the work 
and to the preparation, fabrication or manufacture of 
the materials to be used. The inspector is not authorized 
to revoke, alter, or waive the provisions of these speci- 
fications. 

As the inspector is placed on the work to keep the 
engineer informed of the progress of the work and the 
manner in which it is being done, also to call the con- 
tractor’s attention to any non-conformance with the 
plans or specifications, he will not be authorized to 
approve or accept any portion of the project, to issue 
instructions contrary to the plans and specifications, or 
to act as foreman for the contractor. The inspector will 
have authority to reject defective material and to sus- 
pend any work that is being improperly performed, 
subject to the final decision of the engineer, provided 
the suspension is confirmed in writing. 


5.9 Inspection. All materials, and each part or detail 
of the work shall be subject at all times to inspection 
by the engineer or his authorized representatives, and 
the contractor will be held strictly to the true intent of 
the specifications in regard to the quality of materials, 
workmanship, and the diligent execution of the contract. 
Such inspection may include mill, plant, field or shop 
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inspection and any material furnished under the speci- 
fication is subject to such inspection. The engineer or 
his representative shall be allowed access to all parts 
of the work and shall be furnished with such information 
and assistance as is required to make a complete and 
detailed inspection. The contractor shall, if the engineer 
requires, remove or uncover such portion of the finished 
work as the engineer may direct before the final accept- 
ance of the same. After examination the contractor shall 
restore such portions of the work to the standard 
required by the specifications. Should the work thus 
exposed or examined prove acceptable, the uncovering 
or removing and the replacing of the covering or making 
good of the parts removed shall be paid for as extra 
work, but should the work so exposed or examined prove 
unacceptable, the uncovering or removing shall be at the 
contractor’s expense. 

Any work done or materials used without supervision 
or inspection by a department representative may 
be ordered removed and replaced at the contractor’s 
expense. Failure to reject any defective work or material 
shall not in any way prevent later rejection when such 
defect is discovered, or obligate the department to make 
final acceptance. 

When the United States Government or any railroad 
corporation is to pay a portion of the cost of the work 
covered by a contract, their respective representatives 
will have the right to inspect the work. 


5.10 Removal of Defective and Unauthorized Work. 
All work and materials which do not conform to the 
requirements of the contract shall be considered as 
defective work. 

Any defective work, whether the result of poor work- 
manship, use of defective materials, damage through 
carelessness, or any other cause, found to exist prior 
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to acceptance of final payment for work, shall be removed 
immediately and replaced by work or materials which 
shall conform to the specifications, or shall be remedied 
otherwise in an acceptable manner authorized by the 
engineer. This clause shall have full effect regardless of 
the fact that the defective work may have been done 
or the defective materials used with the full knowledge 
of the inspector. The fact that the inspector in charge 
may have previously overlooked such defective work 
shall not constitute an acceptance of any part of it. 

No work shall be done without lines and grades having 
been given by the engineer. Any work which may be 
done by the contractor prior to approval of the contract, 
work done contrary to or regardless of the instructions 
of the engineer, work done beyond the lines shown on 
the plans, or as given, except as herein specified, or any 
extra work done without written authority, will be con- 
sidered as unauthorized and will not be paid for under 
the provisions of the contract. Work so done may be 
ordered removed or replaced at the contractor’s expense. 

Upon failure on the part of the contractor to comply 
promptly with any order of the engineer made under the 
provisions of this article, the engineer shall have author- 
ity to cause defective work to be remedied or removed 
and replaced and unauthorized work to be removed, and 
to deduct the costs from any moneys due or to become 
due the contractor. 


5.11 Load and Speed Restrictions. The contractor 
shall be responsible for all damage caused by his haul- 
ing equipment within the limits of the project. 

In hauling materials for incorporation in portions of 
highways under construction or reconstruction, herein- 
after called the project, loads which are in excess of 
the limits set by the department will not be permitted 
on any new or existing bridge or bituminous surface 
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which is to remain in place for vehicular traffic within 
the project or between the project and the pits or other 
sources of materials described by the department for 
use on the project. Load limits established by the depart- 
ment for the project shall be complied with regardless 
of the source of materials, whether from described pits, 
approved pits or commercial sources. Unless otherwise 
stated in the special provisions the maximum loads shall 
not exceed the limits set forth in the Nevada Revised 
Statutes 484.530 et seq. and all acts amendatory thereto 
or supplementary thereof. 

The engineer may, at his discretion, establish speed 
limits on or adjacent to the project. Such limitations of 
speed shall be strictly observed by the contractor. 


5.12 Alternative Equipment. While certain of these 
specifications may provide that equipment of a particular 
size and type is to be used to perform portions of the 
work, it is to be understood that the development and 
use of new or improved equipment is to be encouraged. 

The contractor may request, in writing, permission 
from the engineer to use equipment of a different size 
or type in place of the equipment specified. 

The engineer, before considering or granting such 
request, may require the contractor to furnish, at his 
expense, evidence satisfactory to the engineer that the 
equipment proposed for use by the contractor is capable 
of producing work equal to, or better than, that which 
can be produced by the equipment specified. 

If such permission is granted by the engineer, it shall 
be understood that such permission is granted for the 
purpose of testing the quality of work actually produced 
by such equipment and is subject to continuous attain- 
ment of results which, in the opinion of the engineer, 
are equal to, or better than, that which can be obtained 
with the equipment specified. The engineer shall have 
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the right to withdraw such permission at any time that 
he determines that the alternative equipment is not 
producing work that is equal, in all respects, to that 
which can be produced by the equipment specified. Upon 
withdrawal of such permission by the engineer, the 
contractor will be required to use the equipment origin- 
ally specified and shall, in accordance with the directions 
of the engineer, remove and dispose of or otherwise 
remedy, at his expense, any defective or unsatisfactory 
work produced with the alternative equipment. 

Neither the state nor the contractor shall have any 
claim against the other for either the withholding or 
the granting of permission to use alternative equipment, 
or for the withdrawal of such permission. 

Permission to use alternative equipment in place of 
equipment specified will only be granted where such 
equipment is new or improved and its use is deemed 
by the engineer to be in furtherance of the purposes 
of this Article 5.12. The approval for use of particular 
equipment on any project shall in no way be considered 
as an approval of the use of such equipment on any other 
project. 

Nothing in this Article 5.12 shall relieve the contractor 
of his responsibility for furnishing materials or produc- 
ing finished work of the quality specified in these speci- 
fications or in the special provisions. 


5.13 Maintenance During Construction. The con- 
tractor shall maintain the work during construction and 
until the work is finally accepted. This maintenance shall 
constitute continuous and effective work prosecuted day 
by day with adequate equipment and forces to the end 
that the roadway, or structures, are kept in satisfactory 
condition at all times. 

Unless otherwise provided, all costs of maintenance 
work during construction and before the work is finally 
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accepted shall be included in the unit prices bid on the 
various pay items and the contractor will not be paid 
an additional amount for such work. 

In the event that the contractor’s work is ordered 
shut down for failure to comply with the provisions of 
the contract, the contractor shall maintain the roadway 
and structures as provided herein and provide such 
ingress or egress for local residents as may be necessary 
during the period of suspended work or until the contract 
has been declared in default. 

Failure on the part of the contractor at any time to 
comply with the provisions of this article will result in 
the engineer immediately notifying the contractor to 
comply with the required maintenance provisions. In the 
event that the contractor fails to remedy unsatisfactory 
maintenance within twenty-four (24) hours after receipt 
of such notice, the engineer will immediately proceed 
with adequate forces and equipment to maintain the 
project and the entire cost of this maintenance shall 
be deducted from moneys due or which may become due 
the contractor on his contract. 


5.14 Final Inspection. Whenever all the materials 
have been furnished, all the work has been performed, 
and the construction provided and contemplated by the 
contract has been satisfactorily completed, all in accord- 
ance with the plans, specifications, and special provisions, 
the engineer shall make the final inspection. 

Upon due notice from the contractor of presumptive 
completion of the entire project, the engineer shall make 
a semifinal inspection and if, at such semifinal inspec- 
tion, all construction provided for and contemplated by 
the contract is found completed to his satisfaction, such 
inspection shall constitute the final inspection and the 
- engineer shall make the final acceptance and the con- 
tractor shall be notified of such acceptance in writing 
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within ten (10) calendar days or as soon thereafter 
as practicable. 

_ If, however, on any semifinal inspection any work in 
whole or in part is found unsatisfactory, the engineer 
shall give the contractor the necessary instructions as 
to replacement of material and performance or re-per- 
formance of the work necessary and prerequisite to final 
completion and acceptance, and the contractor forthwith 
shall comply with and execute such instructions. Upon 
satisfactory replacement of such material and perform- 
ance or re-performance of such work another inspection 
shall be made which shall constitute the final inspection 
if the said material is found to have been replaced and 
the work completed satisfactorily. 


SECTION 6—CONTROL OF MATERIAL 


6.1 Source of Supply and Quality Requirements. 
These specifications contemplate the use of new, unused, 
first-class materials throughout the work, except as may 
specifically be provided elsewhere in these specifications, 
on the plans or in the special provisions, incorporated in 
the work in such manner as to produce completed con- 
struction which is workmanlike and acceptable in every 
detail. Only materials conforming with requirements of 
the specifications shall be used. 

The source of supply of each of the materials or fin- 
ished products shall be subject to approval by the engi- 
neer before delivery is started. If it is found, after trial, 
that sources of supply previously approved do not pro- 
duce uniform and satisfactory products, or if the product 
from any source proves unacceptable at any time, the 
contractor shall furnish materials from other approved 
sources. 

If the contractor desires to furnish materials from 
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sources not previously approved, he shall first secure 
approval of the source by the engineer. The contractor 
shall give notice of such desire sufficiently in advance 
to permit completion of the tests necessary to grant 
approval. He shall furnish without charge such prelim- 
inary samples as may be required. Tests will be made 
and reports rendered at the sole expense of the contrac- 
tor, but it is understood that such tests shall in no way 
be construed as a guaranty of acceptance of any mate- 
rial which may be delivered later for incorporation in 
the work. Only the materials actually delivered for the 
work will be considered and their acceptance or rejection 
shall be based solely on the results of the tests prescribed 
in the specifications. 

The contractor shall assume full responsibility for 
the production of uniform and satisfactory materials 
from local deposits, and shall indemnify and save harm- 
less the department from any and all claims for loss 
or damages resulting from the opening and operation 
thereof or from the failure of the deposit after develop- 
ment to produce materials acceptable to the engineer, 
in either quality or quantity. 


6.2 Local Materials. Possible sources of local mate- 
rials may be indicated on the plans and described in the 
special provisions. The quality of material in such depos- 
its will be acceptable in general, but the contractor shall 
determine for himself the amount of equipment and 
work required to secure a finished product meeting the 
specifications, and whether blending with other materials 
will be necessary. It shall be understood that it is not 
feasible to ascertain from samples, limits for an entire 
deposit, and that variations shall be considered as usual 
and to be expected. It shall also be understood that the 
_ engineer may order procurement of materials from any 
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portion of any deposit and may reject portions of the 
deposit as unacceptable. 

The department may, at its sole discretion, acquire 
and make available to the contractor the right to remove 
materials from those sources shown on the plans or 
described in the special provisions, or may describe 
acceptable sources without acquiring any right to remove 
materials. In the event that such acquisition is made 
by the department, notice thereof will be given in the 
special provisions and the successful bidder shall, at 
the time of execution of the contract, execute an accept- 
ance of an assignment from department of the right 
to remove materials from said described source upon 
the form furnished by the department, whether the 
material source be used by the contractor or not. 

Material taken from sources described in the special 
provisions shall be paid for at the rate and in the 
manner specified in the contract between department 
and source owner; or if department describes a source 
but does not acquire the right to remove materials, the 
contractor shall at his sole expense acquire the right 
to remove materials and pay all costs for such removal. 
Payment shall be made by the contractor, to the source 
owner, at the specified cost per unit of measure on the 
basis of the engineer’s estimate in accordance with said 
contract. 

The contractor shall be bound by all conditions and 
terms contained in said contract between department 
and source owner, and shall save the department free 
and harmless from all liability arising by, between or 
from source owner and/or contractor. 

When material deposits are shown on the plans or in 
the special provisions, the contractor shall not use mate- 
rial from another deposit until written approval of the 
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change has been received from the engineer. It is under- 
stood that approval of a deposit other than described 
will not increase the cost of the work. The engineer 
assumes no responsibility for the quantity of acceptable 
material in any deposit. 

If the contractor desires to use materials from sources 
other than those described and/or acquired by the 
department, he shall, at his own expense, acquire the 
necessary right to take materials and pay all costs 
involved, including any which may result from an 
increase in length of haul. All costs of exploring and 
developing such alternate sources shall be borne by the 
contractor and the use of material from these sources 
will not be permitted until representative samples taken 
by the engineer have been approved and written author- 
ity issued for the use thereof. Approval for the use of 
material from such alternate sources will not be given 
unless the quality of material therefrom is at least 
equal to the quality of material from the described source 
or sources. Generally deposits located within five hundred 
(500) feet of the centerline will not be approved. 

On all contracts which involve the removal of material 
such as borrow, sand, gravel or rock, from property 
owned by other than the state or Federal Governments, 
the contractor shall secure a written release and satis- 
faction (in duplicate) from the material source owners. 
The release shall certify that the owner has been paid, 
that the pit or quarry site has been left in satisfactory 
condition and that the contractor and state are relieved 
from any liability arising from the removal of material. 
All releases shall be on standard release forms furnished 
by the department, a copy of which appears at the end 
of this section. 

When described deposits are located on government 
_ lands and have been withdrawn by the state as shown 
on the Deposit Sketch by the withdrawal application 
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number or by a use permit, the agreements mentioned 
above will not be required. If the contractor selects a 
deposit on government lands other than that designated, 
he shall determine the rules and regulations governing 
the use of such lands for the purposes intended and 
shall comply with such rules and regulations fully, secur- 
ing all permits and paying all costs involved. The con- 
tractor shall furnish the engineer with certified copies 
of all permits obtained by him in this instance. 

In case a described deposit fails to contain the quantity 
of acceptable material indicated in the special provisions, 
the contractor shall immediately notify the engineer 
in writing. The engineer shall thereupon investigate, and 
if his investigation shows that there is not a sufficient 
quantity of acceptable material, he shall designate an 
alternate deposit from which to obtain the deficit. In 
such case, an adjustment of compensation shall be made 
as provided in Article 9.7. 

The contractor shall confine his operations to the 
areas and depths of material deposits shown on the plans 
or described in the special provisions. Should the con- 
tractor desire to extend the area or depth of a deposit, 
samples of material outside the designated limits must 
first be submitted and approved. 

Sites from which material has been removed shall be 
left in a neat and presentable condition upon completion 
of the work, and all fences removed for the purposes of 
entry shall be replaced in as good a condition as they 
were before being removed. 

On projects involving the hauling of material and 
equipment over public highways and streets, the con- 
tractor shall, at his expense, maintain and restore such 
roads and streets, over which his material and equip- 
ment are hauled, to a condition equally as good as that 
in which they were found when his hauling was started. 

Dust nuisance, due to contractor’s hauling operations 
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on public highways, streets, and hauling roads to pits, 
shall be abated in a satisfactory manner by the appli- 
cation of water or other dust palliatives, at the contrac- 
tor’s expense. 

The engineer shall be sole judge as to the condition 
of public highways and streets used in hauling, and 
as to the amount of material and labor required to 
maintain and restore said roads. 

The contractor shall be responsible for the construc- 
tion of hauling roads to the pits. 


6.3 Plant Inspection. (a) General. If the engineer 
deems it necessary or desirable, the engineer may inspect 
the production of the material or manufacture of the 
product at the sources of supply. Plant inspection, how- 
ever, will not be undertaken until the engineer is assured 
of the cooperation and assistance of both the contractor 
and the material producer. The engineer and inspector 
shall have free entry at all times to such parts of the 
plant as concerns the manufacture or production of the 
materials ordered, and the material producer shall fur- 
nish free of charge all reasonable facilities to assist in 
determining whether the material furnished meets the 
requirements of the specifications. The engineer assumes 
no obligation to make the inspection of materials at 
the source of supply, and the responsibility of securing 
satisfactory materials rests entirely with the contractor. 

Should the engineer deem it advisable to furnish more 
satisfactory control of materials used in the manufacture 
of the product, the contractor or materials producer 
shall make the necessary arrangements to store speci- 
fied quantities of specific materials in such a manner 
that the stored materials shall not be subject to con- 
tamination or adulteration. 

The engineer reserves the right to re-test or re-inspect 
after delivery on the job all materials which have been 
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accepted at the source of supply and to reject all mate- 
rials which, upon re-test or re-inspection do not comply 
with the requirements of the specifications. 

To permit sampling, testing, or inspection, the contrac- 
tor shall give the engineer sufficient notice in advance 
regarding the placing of purchase orders. 

(b) Bituminous Plant Inspection. For checking the 
adequacy and condition of the bituminous plant equip- 
ment, the operations of the plant, for the verification 
of weights or proportions used in the mixes, for the 
determination and checking of temperatures, for the 
sampling of materials and to permit the complete inspec- 
tion of the preparation of the mixes, the engineer shall 
have access to any and all parts of the plant used in 
preparing the mixes. 

In addition to specific requirements described for 
plants used in the preparation of mixes of various types 
covered by the specifications, the contractor shall pro- 
vide and maintain at the plant a sufficient number of 
accurate stationary and portable thermometers or other 
apparatus necessary to enable the inspector to have 
accurate knowledge of the temperatures of aggregates 
and bitumen during the process of mixing. The contrac- 
tor shall also make the necessary arrangements to fur- 
nish the equipment necessary to enable the inspector 
to have accurate knowledge of the quantities of material 
used in the preparation of the mixes. The contractor 
shall assist the inspector in obtaining the necessary 
samples for the accurate control of materials at any 
point in the plant. 


6.4 Samples and Tests. To ascertain if materials 
comply with specification requirements samples shall be 
taken in accordance with standard practices and as often 
as the engineer deems it advisable and necessary. 
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The contractor shall afford such facilities as the engi- 
neer may require for collecting and forwarding samples 
and shall not make use of or incorporate in the work 
any material represented by the samples until the tests 
have been made and the materials found to be acceptable 
in accordance with the requirements of the specifications. 
The contractor shall furnish without charge all samples 
required. Tests will be made by and at the expense of 
the department unless otherwise noted in these speci- 
fications in accordance with the most recent standard 
or tentative standard methods of AASHO or ASTM 
which are current on the date of the advertisement for 
bids and by such special methods and tests as are in 
use in the department laboratory. Copies of individual 
test methods are available at the Materials and Research 
Laboratory, Department of Highways, Carson City, 
Nevada, and will be furnished to interested persons 
upon request. Samples shall be taken by a representative 
of the department. All materials being used are subject 
to inspection, test or rejection at any time during their 
preparation and use. 


6.5 Cited Specifications. Cited specifications will be 
the most recent standard or tentative standard, includ- 
ing current amendments of the AASHO or ASTM or 
other cited specification, which is current on the date of 
advertisement for bid. 


6.6 Field Laboratory. Where required by these 
specifications or by special provisions, the contractor 
shall provide, without extra compensation, a field labora- 
tory or office in which to house and use the testing 
equipment. This building shall be constructed as detailed 
on the standard plans titled “Standard Field Labora- 
tory.”’ The building shall be so located that the details 
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of the contractor’s plant are in plain view and plainly 
visible from at least one window of the building. The 
building is to be used exclusively by the engineer. The 
windows and doors shall be provided with locks. It shall 
be maintained dust and water tight and have satisfactory 
lighting and heating equipment. When available, electri- 
cal connections shall be provided. 


6.7 Storage of Materials. Materials shall be so 
stored as to insure the preservation of their quality and 
fitness for the work. When considered necessary they 
shall be stored in waterproof buildings, placed on wooden 
platforms or other hard, clean surfaces, and not on the 
ground, and shall be covered when directed. Stored mate- 
rials, even though approved for use before storage, may 
be inspected prior to their use in the work, and they 
shall meet the requirements of the specifications at the 
time of this proposed use. Stored materials shall be 
located so as to facilitate their prompt inspection. That 
portion of the right of way not required for public travel 
may be used for storage purposes and for placing of the 
contractor’s plant and equipment, but any additional 
space required therefor must be provided by the contrac- 
tor at his expense. Private property shall not be used 
for storage purposes without written permission of the 
owner or lessee. All storage sites shall be restored to 
their original condition by the contractor at his expense. 
This shall not apply to the stripping and storing of top 
soil or to other material salvaged from the work or 
specifically prescribed under the specifications. 

During the handling of all aggregates or other con- 
struction materials, special care shall be taken that no 
earth or foreign material becomes mixed therewith. 
Aggregates shall be handled in such a manner as to 
prevent segregation. 
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6.8 Defective Materials. All materials not conform- 
ing to these specifications shall be considered defective, 
and all such materials, whether in place or not, shall 
be rejected and shall be removed immediately from the 
site of the work unless otherwise directed by the engi- 
neer. No rejected material, the defects of which have 
been substantially corrected, shall be used until approval 
has been given. Upon failure on the part of the contrac- 
tor to comply immediately with any order of the engi- 
neer made under the provisions of this article, the 
engineer shall have the authority to remove and replace 
the defective material and to deduct the cost of removal 
and replacement from any moneys due or to become due 
the contractor. 


6.9 Handling Materials. All materials shall be han- 
dled carefully and in such manner as to preserve their 
quality and fitness for the work. They shall be trans- 
ported from the storage site to the work in tight vehicles 
so constructed as to prevent loss or segration of mate- 
rials after loading and measuring in order that there 
may be no inconsistencies in the quantities of materials 
intended for incorporation in the work as loaded, and 
the quantities as actually received at the place of oper- 
ations. 


6.10 Materials Inspection. In order to expedite the 
inspection and testing of materials the contractor shall 
advise the engineer at least fifteen (15) calendar days 
prior to delivery of materials from commercial sources 
of supply. 
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STANDARD FORM OF RELEASE 
KNowW ALL MEN By THESE PRESENTS: 
| eA ramen eee SS SALE EV ee 


for and in consideration of the sum of One Dollar ($1.00), 
and other good and sufficient consideration, to (Me) (Us) 
in hand paid, and/or received, have forever released and 
discharged, and by these means do forever release and 
discharge 


(Contractor) (City) 


Tee Sere ae One A and the State of Nevada, Department 
(State) 


of Highways from all claims, demands, and liability, 
joint or several, of any kind and nature whatsoever that 
(I)(We) have or may hereafter have, by reason of 
removal of earth, gravel, sand, rocks, and/or topsoil 
from (My) (Our) property during the performance of 
State of Nevada, Department of Highways, Contract 
IN Ogee eee WeELOICCE NG ie , on Highway 
(F'.A.S.) (U.8.) (State) Route No... nftondd ailchOe ck what a 
County, Nevada. 

TAO see ee hae SO fae 

Witness: 
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SECTION 7—LEGAL RELATIONS AND 
RESPONSIBILITY TO THE PUBLIC 


7.1 Laws to be Observed. The contractor shall keep 
himself fully informed of all federal and state laws, all 
local bylaws, ordinances, and regulations, and all orders 
and decrees of bodies or tribunals having any jurisdic- 
tion or authority which in any manner affect those 
engaged or employed on the work, or which in any 
way affect the conduct of the work. He shall at all times 
observe and comply with all such laws, ordinances, regu- 
lations, orders and decrees and shall protect and indem- 
nify the state and its representatives against any claim 
or liability arising from or based on the violation of any 
such law, ordinance, regulation, order or decree whether 
by himself or his employees. 


7.2 Permits, Licenses and Taxes. The contractor 

shall procure all permits and licenses, pay all charges 
and fees and give all notices necessary and incident to 
the due and lawful prosecution of the work. 


7.3 Patented Devices, Materials and Processes. If 
the contractor is required or desires to use any design, 
device, material, or process covered by letters of patent 
or copyright, he shall provide for such use by suitable 
legal agreement with the patentee or owner, and a copy 
of this agreement shall be filed with the department; 
if no such agreement is made or filed as noted, the 
contractor and the surety shall indemnify and save 
harmless the state, any affected railroad or railway 
company, or political subdivision from any and all claims 
for infringement by reason of the use of any such 
patented design, device, material or process, or any 
trademark or copyright, and shall indemnify the state 
for any costs, expenses and damages which it may be 
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obliged to pay by reason of any infringement at any 
time during the prosecution or after the completion of 
the work. 


7.4 Restoration of Surfaces Opened by Permit. The 
right to construct or reconstruct any utility service in 
the highway or street, or to grant permits for same, at 
any time, is hereby expressly reserved by the depart- 
ment for the proper authorities of the municipality, 
county or state, as the case may be, in which the work 
is done and the contractor shall not be entitled to any 
damages either for the digging up of the street or for 
any delay occasioned thereby. 

Any individual, firm, or corporation, other than a party 
to this contract wishing to make an opening in the high- 
way must secure a permit from the department and the 
contractor shall not allow any person or persons to make 
an opening unless a duly authorized permit of the depart- 
ment is presented. The engineer may authorize the con- 
tractor to allow parties bearing such permits to make 
openings in the highway. The contractor shall, when 
ordered by the engineer, make in an acceptable manner 
all necessary repairs due to such openings, and such 
necessary work shall be paid for as extra work as pro- 
vided in these specifications, and shall be subject to the 
same conditions as original work performed. 


7.5 Federal Participation. (a) Work Subject to 
Inspection and Approval of Federal Agency. When the 
United States Government pays all or any portion of 
the cost of the work, the Federal laws authorizing such 
participation and the rules and regulations made pur- 
suant to such laws, must be observed by the contractor. 
The work shall be subject to the inspection and approval 
of the authorized representatives of such Federal agen- 
cies as are created for the administration of these laws, 
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but such inspection will in no sense make the Federal 
Government a party to the contract and will in no way 
interfere with the right of either party hereunder. 

(bo) Fair Labor Standards Act. The attention of bid- 
ders is directed to the fact that this department has been 
advised by the Wage and Hour Division, U. 8S. Depart- 
ment of Labor, that contractors engaged in highway 
construction work are required to meet the provisions 
of the Fair Labor Standards Act of 1938 (52 Stat. 1060). 


7.6 Sanitary Provisions. The contractor shall pro- 
vide and maintain in a neat, sanitary condition such 
accommodations for the use of his employees as may be 
necessary to comply with the requirements and regu- 
lations of the Nevada State Board of Health or of other 
authorities having jurisdiction, and shall commit no 
public nuisance. 


7.7 Public Convenience and Safety. The contractor 
shall at all times so conduct his work as to insure the 
least possible obstruction and inconvenience to public 
traffic, and he shall have under construction no greater 
length or amount of work than he can prosecute properly 
with due regard to the rights of the public. The conven- 
ience of the general public and the residents along the 
highway and the protection of persons and property are 
of prime importance and shall be provided for by the 
contractor in an adequate and satisfactory manner. 
When it is necessary for residents living along the 
project to use a portion of the road under construction, 
the contractor shall maintain, within the limits of these 
specifications, that portion of the road in a suitable con- 
dition for vehicular travel. 

When it is indicated on the plans or provided in the 
special provisions that traffic shall be carried through 
construction the contractor shall provide and maintain 
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suitable means for the movement of such traffic at all 
times. 

The contractor shall at all times during the progress 
of the work or temporary suspension of the work, pro- 
vide, erect, and maintain all necessary barricades, suit- 
able and sufficient red lights, danger signals, and signs, 
provide a sufficient number of flagmen, and take all 
necessary precautions for the protection of the work 
and safety of the public, and those engaged on the work. 
Signs and barricades shall conform to the standards 
shown on the plans or approved by the engineer. All 
barricades and obstructions shall be illuminated at night 
with reflectorized signs and lights, and all lights for this 
purpose shall be kept burning from sunset to sunrise. 

The safety and convenience of the general public and 
the residents along the highway, and the protection of 
persons and property, shall be provided for by the con- 
tractor as specified under Section 11. 


7.8 Relations With Railroad on Railroad-Highway 
Grade Separations, Railroad Crossings, Operations on 
Railroad Property. (a) Definitions: The following defi- 
nitions shall apply to the terms as herein used. Railroad: 
The railway or railroad company whose tracks are 
crossed or whose property is adjacent to the work or 
upon whose property the work is performed. Chief Engi- 
neer: The Chief Engineer of the railroad or his author- 
ized representatives. Railroad Crossing: A crossing at 
grade of the tracks of a railroad and the highway. Grade 
Separations: A permanent structure to affect the separa- 
tion of grades between the highway and the railroad. 

(b) Work or Operations: (1) Work or operations on 
grade separations, railroad crossings, or upon railroad 
property shall be subject to inspection by the Chief 
Engineer, and shall be conducted and performed in a 
manner satisfactory to the Chief Engineer. 
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(2) Construction operations shall be so arranged 
and conducted as to insure safe and uninterrupted oper- 
ation of the railroad traffic. The contractor shall be 
responsible for any damages which result either directly 
or indirectly from contractor’s operations. 

(83) The contractor shall notify the Chief Engineer 
in writing, at least forty-eight (48) hours before starting 
any work in the proximity of the tracks, setting forth 
specifically the time at which it is planned to start such 
work. 

(4) Unless otherwise provided, the contractor shall 
not pile or store any material, or park or use contractor’s 
equipment closer than ten (10) feet from the centerline 
of the tracks. 

(5) The track zone shall be kept clean of all loose 
material or debris at all times. The contractor shall be 
responsible for any fouling of railroad ballast resulting 
from sandblasting and painting operations and shall 
reimburse the railroad for the replacement of all ballast 
so fouled. 

(6) In advance of any blasting, the contractor shall 
notify the Chief Engineer in order that proper flagging 
protection may be provided by the railroad. Excavations 
in the proximity of the tracks shall be sheeted in a man- 
ner satisfactory to the Chief Engineer and plans there- 
for shall be submitted to and approved by him before 
any such excavation is commenced. | 

(7) The contractor shall make arrangements with 
the railroad for crossing railroad tracks at locations 
other than existing public crossings and shall bear all 
costs incident thereto. 

(8) The contractor shall submit detail plans of false- 
work, and of forms for track spans and piers or abut- 
ments, to the Chief Engineer and no work thereon shall 
be commenced unless and until such plans have been 
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approved by the Chief Engineer. The temporary vertical 
and horizontal clearances specified by the Chief Engineer 
in approving the plans shall be maintained at all times. 
In the case of impaired vertical clearances above the 
top of rail, the railroad shall have the option to install 
telltales, or such other protective devices the railroad 
deems necessary, for protection of trainmen or rail 
traffic. 

(9) The contractor shall comply with the rules and 
regulations of the railroad with respect to the contrac- 
tor’s work or operations on or adjacent to railroad prop- 
erty. The contractor shall arrange with the railroad for 
the services of such qualified railroad employees as the 
Chief Engineer may prescribe to protect and safeguard 
the railroad’s property, engines, trains and cars. The 
costs incurred for the services of such railroad employees 
as may be prescribed by the Chief Engineer for neces- 
sary safeguard and protection and the costs of installing 
telltales or other protective devices in the case of im- 
paired vertical clearance, shall be borne by the contractor 
without expense to the department or railroad. Payment 
for such services, including compensation insurance, 
vacation and holiday time, railroad retirement and unem- 
ployment taxes, health and welfare, accounting and bill- 
ing charges, shall be paid by the department directly 
to the railroad and the amounts thereof shall be deducted 
by the department from moneys due or which may 
become due the contractor under the awarded contract. 
Rates of pay for qualified railroad employees will be 
the railroad’s rates for the various classes of labor cus- 
tomarily used and in effect at the time the work is 
performed. The contractor’s reimbursement for person- 
nel and protective devices required as set forth herein 
shall be considered as included in the contract unit 
prices bid for other items of work. 
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(10) Upon completion of the work covered by the 
awarded contract to be performed by the contractor 
upon railroad’s property, the contractor shall promptly 
remove from the railroad’s property all tools, equipment 
and other materials, whether brought upon said property 
by the contractor or any subcontractor, and shall cause 
said property to be left in a clean and presentable con- 
dition. 

(c) Work or Operations Performed by Railroad: The 
railroad may under take certain work or operations 
incident to the project which are the subject of an 
agreement between the department and railroad. Details 
of such work or operations will be set forth in the 
special provisions and the contractor shall discuss such 
items with the Chief Engineer in order to develop a 
plan whereby the contractor and the railroad accomplish 
the work or operations in their logical sequence and 
order. 

Movement or adjustment of telephone, telegraph or 
signal facilities owned, operated or maintained by the 
railroad and not otherwise provided for on the plans or 
in the special provisions shall be at the cost and expense 
of the contractor. 

(d) Insurance: The contractor shall provide and 
maintain during the effective life of the awarded con- 
tract such special or additional insurance as is required 
by Article 7.12 herein. The contractor shall furnish such 
evidence aS may be required that such insurance has 
been provided. 

(e) As a prerequisite to award, the contractor shall 
be satisfactory as to responsibility to perform work 
upon the railroad’s property. 

(f) The provisions of Article 7.8, Article 7.12, and 
the special provisions shall inure directly to the benefit 
of the railroad. 
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7.9 Protection and Restoration of Property and Land- 
scape. The contractor shall be responsible for the pres- 
ervation from injury or damage resulting directly or 
indirectly from the work under his contract of all public 
and private property, crops, trees, vegetation, monu- 
ments, fences, highway signs and markers, etc., along 
and adjacent to the highway, and shall use every pre- 
caution necessary to prevent damage to pipes, conduits, 
and other underground structures, to poles, wires, cables, 
and other overhead structures, whether shown on the 
plans or not, shall protect carefully from disturbance 
or damage all land monuments and property marks until 
the engineer has witnessed or otherwise referenced their 
location, and shall not remove them until directed. The 
contractor shall not willfully or maliciously injure or 
destroy trees or shrubs and he shall not remove or cut 
them without proper authority. 

He shall be responsible for all damage or injury to 
property of any character during the prosecution of the 
work resulting from any act, omission, neglect or mis- 
conduct in his manner or method of executing said work, 
or at any time due to defective work or materials, and 
such responsibility shall not be released until the project 
shall have been completed and accepted. 

The contractor shall be responsible for the preserva- 
tion of archeological and paleontological objects, includ- 
ing all ruins, sites, buildings, artifacts, fossils or other 
objects of antiquity encountered during construction. 
When such objects are encountered, the contractor shall 
immediately cease operations and notify the engineer 
that such objects exist. Construction operations shall be 
re-scheduled to avoid the section until the removal of 
the artifacts or the gathering of historical data has been 
accomplished by the appropriate authority. No additional 
compensation will be allowed for any delays, inconven- 
ience or damages sustained by the contractor due to 
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interference from the said archeological and paleonto- 
logical objects being located within the construction 
area or from the operation of moving them. 

When or where any direct or indirect damage or 
injury is done to public or private property by or on 
account of any act, omission, neglect, or misconduct in 
the execution of the work, or in consequence of the 
non-execution thereof on part of the contractor, he shall 
restore at his own expense such property to a condition 
similar or equal to that existing before such damage or 
injury was done by repairing, rebuilding, or otherwise 
restoring aS may be directed, or he shall make good 
such damage or injury in an acceptable manner. In case 
of failure on the part of the contractor to restore such 
property or make good such damage or injury, the engi- 
neer may, upon forty-eight (48) hours’ written notice, 
proceed to repair, rebuild, or otherwise restore such 
property as may be deemed necessary, and the cost 
thereof shall be deducted from any moneys due, or which 
may become due the contractor under the contract. 

Prior to constructing haul roads across publicly or 
privately owned lands, the contractor shall reach an 
agreement with the owners of the land or with the 
agency of the United States Government having juris- 
diction over such lands relative to the location of the 
roads. He shall also reach an agreement with such 
agency having jurisdiction over public lands as to the 
location and eventual disposal of any wells he may drill 
in connection with this contract. In areas subject to the 
spread of halogeton he shall take all reasonable care 
during the course of construction of the project to avoid 
any unnecessary disturbance of soil or vegetation within 
the right of way, along haul roads or at pit sites from 
which material has been obtained. 
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7.10 Use of Explosives. When the use of explosives 
is necessary for the prosecution of the work, the con- 
tractor shall exercise the utmost care not to endanger 
life or property. The contractor shall be responsible for 
any and all damage resulting from the use of explosives. 

All explosives shall be stored in a secure manner in 
compliance with local laws and ordinances, and all such 
storage places shall be marked clearly “DANGEROUS 
EXPLOSIVES.” Where no local laws or ordinances 
apply, storage shall be provided satisfactory to the engi- 
neer and in general not closer than one thousand (1,000) 
feet from the road or from any building or camping area. 

The contractor shall notify each public utility company 
having structures in proximity to the site of the work 
of his intention to use explosives, and such notice shall 
be given sufficiently in advance to enable the companies 
to take such steps as they may deem necessary to protect 
their property from injury. Such notice shall not relieve 
the contractor of responsibility for any damage resulting 
from his blasting operations. 


7.11 Responsibility for Damage Claims. The con- 
tractor shall indemnify and save harmless the depart- 
ment, its officers and employees from all suits, actions, 
or claims of any character brought because of any 
injuries received or sustained by any person, persons, 
or property on account of the operations of the said con- 
tractor, or through use of unacceptable materials in 
constructing the work, or because of any act or omission, 
neglect or misconduct of said contractor, or because of 
any claims or amounts recovered from any infringements 
of patent, trademark or copyright, or from any claims 
or amounts arising or recovered under the Nevada 
Industrial Insurance Act or any other law, ordinance, 
order or decree; and so much of the money due the said 
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contractor under and by virtue of his contract as shall 
be considered necessary by the department for such 
purpose may be retained for the use of the state, or, in 
case no claim or claims, injuries or damages as aforesaid 
shall have been settled, and suitable evidence to that 
effect furnished to the department; except that money 
due the contractor will not be withheld when the con- 
tractor produces satisfactory evidence that he is ade- 
quately protected by public liability and property damage 
insurance. 

Reimbursement to the contractor by the state in whole 
or in part for costs of protecting traffic shall not serve 
to relieve the contractor of his responsibility as set 
forth in these standard specifications. 

The contractor guarantees the payment of all just 
claims for materials, supplies, and labor, and all other 
just claims against him or any subcontractor, in con- 
nection with this contract. 


7.12 Liability Insurance. (a) Contractor’s Public 
Liability and Property Damage Liability Insurance. The 
contractor shall provide and maintain during the effec- 
tive life of the awarded contract, regular Contractor’s 
Public Liability and Property Damage Liability Insur- 
ance to protect the contractor and all of the contractor’s 
construction subcontractors for claims for personal 
injury, accidental death, and to property, which may 
arise from operations under said contract, whether such 
operations be by the contractor or by such subcontrac- 
tor or by anyone directly or indirectly employed by 
either of them. 

Whenever construction operations covered under said 
contract are to be performed upon or in proximity to 
railroad property, the Contractor’s Public Liability and 
Property Damage Insurance shall provide for limits of 
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coverage not less than specified in the Railroad Pro- 
tective Insurance Endorsement appended to the special 
provisions. 

(b) Railroad’s Protective Public Liability and Prop- 
erty Damage Insurance. In all cases where construction 
operations covered by the awarded contract are to be per- 
formed upon or adjacent to the property of the railroad, 
the contractor shall furnish evidence to the department 
that, with respect to the operations the contractor or 
any of the contractor’s subcontractors perform, the con- 
tractor has provided for and in favor of the railroad 
a policy of Public Liability and Property Damage In- 
surance, to which is attached an endorsement, in the 
same form and with the same limits of coverage as the 
Railroad Protective Insurance Endorsement appended 
to the special provisions. 

(c) General. The insurance required under para- 
graph (b) above shall apply only to that portion of the 
highway project upon or adjacent to the railroad prop- 
erty. 

Railroad’s Protective Public Liability and Property 
Damage Insurance shall be subject to approval by the 
railroad before any work is commenced on or adjacent 
to the railroad property. 

Such insurance shall be carried, and the premiums 
therefor paid, by the contractor until all work, required 
to be performed under the terms of said contract, is 
satisfactorily completed as evidenced by the formal 
acceptance of the department and thereafter until all 
of said tools, equipment and materials have been removed 
from the property of the railroad and such property 
left in a clean and presentable condition. The insurance 
shall be non-cancellable and non-alterable for any cause 
whatsoever (including failure to pay premiums) either 
by the contractor or by the insurance company without 
thirty (30) days’ written notice to the railroad and the 
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department. In the event such insurance is cancelled 
as herein provided, the contractor shall provide other 
insurance, subject to the same conditions as provided 
herein, which shall be effective as of the day of such 
cancellation and shall cover the unexpired period of the 
term herein required. The contractor shall furnish the 
department at the time of execution of said contract 
three copies of each policy to which is attached an 
endorsement the same as the Railroad Protective Insur- 
ance Endorsement appended to the special provisions. 
Two copies of each of such policies shall be forwarded 
by the department to the Chief Engineer for the rail- 
road’s approval. 


7.13 Opening Sections of Project to Traffic. At the 
option of the engineer certain sections of the work may 
be inspected and the completed work tentatively accepted 
for the use of traffic. Such acceptance shall not constitute 
final acceptance of the work or any part of it, or a waiver 
of any provisions of the contract; provided, however, 
that on such portions of the project as are accepted for 
use of traffic, the contractor shall not be required to 
assume any expense entailed in maintaining the roadway 
for traffic as a result of ordinary wear and tear after 
such acceptance, but shall be compensated therefor in 
the manner provided hereafter in Article 9.4. Any dam- 
age to the highway that may occur on such section not 
attributable to traffic shall be repaired by the contractor 
at his expense, provided, however, that any unavoidable 
“slides” shall be removed and paid for at the respective 
contract unit prices for the quantities and items of work 
involved. 

If the contractor is dilatory in completing shoulders, 
drainage structures or other features of the work, the 
engineer may order all or a portion of the project opened 
to traffic, but in such event the contractor shall not be 


64 


LEGAL RELATIONS 7.14 


relieved of his liability and responsibility during the 
period the work is so opened prior to final acceptance. 
The contractor shall conduct the remainder of his con- 
struction operations so as to cause the least obstruction 
to traffic. 

In the case of a contract for the placing of a surface 
course or courses upon a subgrade previously constructed 
under a separate contract, the contractor shall be 
required to maintain the subgrade ahead of other oper- 
ations covering the preparation and condition of the 
subgrade. 


7.14 Contractor’s Responsibility for Work. Until 
final acceptance of the work by the engineer as evidenced 
in writing, the contractor shall have the charge and 
care thereof and shall take every precaution against 
injury or damage to any part thereof by the action of 
the elements or from any other cause, whether arising 
from the execution or from the non-execution of the 
work. Unless otherwise provided for in these speci- 
fications, the contractor shall rebuild, repair, restore 
and make good, without extra compensation, all injuries 
or damages to any portion of the work occasioned by 
any of the above causes before its completion and accept- 
ance, except damage to the work due to unforeseeable 
causes beyond the control of, and without fault or negli- 
gence of the contractor, including, but not restricted 
to, acts of God, of the public enemy, or of state or 
governmental authorities, slides found by the engineer 
to have been unavoidable and ordinary wear and tear on 
any section of the road accepted for maintenance. 

In case of suspension of the work from any cause 
whatever, the contractor shall be responsible for all 
materials, and shall properly store them, if necessary, 
and shall provide suitable drainage of the roadway and 


erect necessary temporary structures at his expense. 
$ 
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7.15 Contractor’s Responsibility for Public or Private 
Utility Properties and Services. At points where the 
contractor’s operations are adjacent to properties of 
railroad, telegraph, telephone, and power companies, or 
are adjacent to other property, damage to which might 
result in considerable expense, loss, or inconvenience, 
work shall not be commenced until all arrangements 
necessary for the protection thereof have been made. 

The contractor shall not begin any operations which 
may interfere with or impair the normal service being 
rendered by public or private utility operators, until — 
such operators have been notified, and shall cooperate 
with the owners of any underground or overhead utility 
lines in their removal and rearrangement operations 
in order that these operations may progress in a reason- 
able manner, and that duplication of rearrangement 
work may be reduced to a minimum, and that services 
rendered by those parties will not be unnecessarily inter- 
rupted. The contractor will be held responsible for the 
protection of the property or service of public or private 
utilities within the limits of the work. 

In general the repair and adjustments of street struc- 
tures, such as pipe lines, services, telephone, telegraph, 
and electric lines, above or below the ground, will be 
made by the owners thereof. When included in the pro- 
posal, the adjustment of sewer manhole frames and 
covers, inlet and catch basin frames, covers, and the 
like, will be within the contractor’s responsibility that 
they are adjusted to conform to the lines, grades, and 
typical cross section as shown on the plans, or as pre- 
scribed, without respect to whether the repairs and the 
roughing-in work have been performed by the contrac- 
tor or others. 

Pipes or other construction shall be maintained in 
continuous service and shall be properly protected and 
supported. In no case shall interruption of the water 
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service be allowed to exist outside of working hours. 

Fire hydrants shall be accessible at all times to the 
fire department. No material or other obstruction shall 
be placed closer to a fire hydrant than permitted by 
ordinances, rules, or regulations, or within fifteen (15) 
feet of the fire hydrant in the absence of such ordi- 
nances, rules, or regulations. 

The contractor shall give notice in writing to the 
proper authorities in charge of streets, gas, water pipes, 
electric, and other conduits, railroads, poles, manholes, 
catch basins, and all other property that may be affected 
by the contractor’s operations, at least forty-eight (48) 
hours before breaking ground. 

In the event of interruption to water or utility services 
as a result of accidental breakage, the contractor shall 
promptly notify the proper authority. He shall cooperate 
with the said authority in the restoration of service as 
promptly as possible. 


7.16 Personal Liability of Public Officials. In carry- 
ing out any of the provisions of these specifications 
or in exercising any power or authority granted to them 
by or within the scope of the contract, there shall be 
no liability upon the directors, engineer, or their author- 
ized representatives, either personally or as officials of 
the state, it being understood that in all such matters 
they act solely as agents and representatives of the 
state. 


7.17 No Waiver of Legal Rights. The department 
shall not be precluded or estopped by any measurements, 
estimate, or certificate made either before or after the 
completion and acceptance of the work and payment 
therefor, from showing the true amount and character 
of the work performed, and materials furnished by the 
contractor, nor from showing that any such measure- 
ments, estimate, or certificate is untrue or is incorrectly 
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made, nor that the work or materials do not in fact 
conform to the contract. The department shall not be 
precluded or estopped, notwithstanding any such meas- 
urement, estimate, or certificate, and payment in accord- 
ance therewith, from recovering from the contractor or 
his sureties or both such damages as it may sustain by 
reason of his failure to comply with the terms of the 
contract. Neither the acceptance by the department, nor 
any representative of the department, nor any payment 
for or acceptance of the whole or any part of the work, 
nor any extension of time, nor any possession taken by 
the department shall operate as a waiver of any portion 
of the contract, or of any power herein reserved, or of 
any right to damages. A waiver of any breach of the 
contract shall not be held to be a waiver of any other 
or subsequent breach. 


7.18 Fire Prevention and Control. Before setting 
any fires whatsoever, the contractor shall notify the 
responsible Federal or state agency having jurisdiction 
for the area concerned. All burning shall be done at night 
unless otherwise authorized in writing by the engineer. 
The contractor shall abide by such rules and instructions 
as to fire prevention and control and as to the place 
for burning as the Forest Service, Bureau of Land Man- 
agement, State Forester Fire Warden or other Federal 
or state agency having jurisdiction may prescribe. The 
contractor shall take all necessary steps to prevent his 
employees from setting fires not required in the con- 
struction of the project, shall be responsible for prevent- 
ing the escape of fires set in connection with construction 
of the project and shall under the direction of the appro- 
priate Federal or state agency, or, in the absence of an 
officer from any such agency, acting independently, 
extinguish all fires set or caused by his employees and 
all other fires which may escape the project, whether 
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or not set directly or indirectly as a result of construction 
operations, without expense to the state or Federal gov- 
ernment. Where the contractor is obligated to suppress 
any fire without expense to the state or Federal govern- 
ment under the provisions of this article if the amount 
and character of labor, subsistence, supplies and trans- 
portation which the contractor is in a position to furnish 
promptly for fire suppression prove inadequate for that 
purpose, in the judgment of the Federal or state agency 
in charge, then the appropriate officer of such agency 
is authorized to procure and to charge to the contractor, 
such additional labor, subsistence, supplies and use of 
transportation facilities as he may deem necessary for 
the suppression of the fire. These expenses shall be billed 
to the contractor for payment directly by him, and if 
not promptly met by him shall be paid by the Federal 
or state government and deducted from the moneys due 
or which may become due the contractor under this 
contract, or collected from his sureties until the entire 
amount due the Federal or state government for said 
fire suppression is recovered. 

The contractor shall maintain a fire patrol in the vicin- 
ity of blasting and other operations creating a fire haz- 
ard. When, in the opinion of the Federal or state agency 
having jurisdiction, such a patrol is unnecessary because 
of weather conditions, the contractor shall be so notified 
through the engineer. 


SECTION 8—PROSECUTION AND PROGRESS 


8.1 Subletting and Assignment of Contract. The 
contractor shall perform, with his own organization, 
work amounting to not less than fifty (50) percent of 
the combined value of all items of the work covered by 
the contract for each project except: 

(a) Any work under the contract which requires 
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highly specialized knowledge, craftsmanship, or equip- 
ment not ordinarily available in contracting organiza- 
tions qualified to bid on the project may be designated 
and shown in the special provisions. These items, so 
designated, may be performed by subcontract without 
regard to the above limitations; 

(b) If any bidder shall state in his proposal the 
particular item or items of work which he proposes to 
sublet, and shall name therein the subcontractor to 
whom he proposes to sublet such work if an award is 
made to the bidder, such item or items of work may be 
performed by the main subcontractor, if approved, not- 
withstanding the fifty (50) percent limitation above 
specified, provided, the subcontractor named is a con- 
tractor in recognized standing, has a satisfactory per- 
formance record, and the work proposed to be sublet 
does not constitute the major item or items of work 
embraced in the contract. 

Any bidder who shall name a subcontractor in his 
proposal shall attach thereto a certificate that the use of 
the subcontractor’s name was with his knowledge and 
consent. The subcontractor, so named, may be required 
to submit questionnaires to establish his experience and 
financial ability, but for any subcontract for more than 
five thousand dollars ($5,000), the subcontractor must 
be prequalified as required by law. 

The naming of a subcontractor in a proposal will not 
necessarily insure approval of subletting work to him. 
In case of disapproval, the contractor shall perform such 
item or items of work with his own organization, in 
full compliance with all applicable terms of his contract. 

No portion of the contract shall be sublet, assigned 
or otherwise disposed of except with the written con- 
sent of the engineer. 

Requests for permission to sublet, assign or otherwise 
dispose of any portion of the contract shall be in writing 
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and accompanied by a letter showing that the organi- 
zation which will perform the work is particularly 
experienced for such work. The contractor shall give 
assurance that the minimum wage for labor as stated in 
his proposal shall apply to all labor performed on all 
works sublet, assigned, or otherwise disposed of in any 
way. 

The contractor shall furnish the department with 
three (3) copies of any and all contracts entered into 
by himself and a subcontractor for work to be performed 
in connection with the contract. Consent to sublet, assign 
or otherwise dispose of any portion of the contract shall 
not be construed to relieve the contractor of any respon- 
sibility for the fulfillment of the contract. 

Roadside production of materials is construed to be 
production of crushed stone, gravel, and other materials 
with portable or semi-portable crushing, screening, or 
washing plants established or reopened in the vicinity 
of the work for the purpose of supplying materials to be 
incorporated into the work on a designated project or 
projects and in all cases, unless performed by the con- 
tractor, shall be considered as subcontracting. 

The purchase of sand, gravel, crushed stone, crushed 
slag, batched concrete aggregates, ready-mixed concrete, 
and any other materials produced at and furnished from 
established and recognized commercial plants, together 
with the delivery of such materials to the site of the 
work by means of vehicles owned or operated by such 
plants or by recognized commercial hauling companies, 
shall not be considered as subcontracting under these 
provisions. 

Except as hereinafter stated, all hauling of materials 
from roadside production sources, or from railroad or 
commercial truck delivery points, to batching plants, 
mixing plants, or directly to their place of use in the 
road, and all hauling of materials from batching plants 
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and mixing plants to their place of use in the road, 
unless done by the contractor’s own equipment or recog- 
nized commercial hauling companies shall be considered 
as subcontracting under these provisions. 

If batching plants or mixing plants are set up at 
rail or commercial truck delivery points and material 
in part supplied to such plants by rail or commercial 
truck transportation companies, the remaining materials 
required at such batching or mixing plants may be 
hauled to such plants without such hauling being consid- 
ered as subcontracting. 


8.2 Notice to Proceed. An official Notice to Pro- 
ceed specifying the date by which construction opera- 
tions shall be started will be issued to the contractor 
by the engineer. Work shall be commenced not later than 
the date set forth in the Notice to Proceed which in 
no case shall be less than twenty (20) days after the 
date of the Notice to Proceed. Commencement of the 
work by the contractor shall be deemed and taken as a 
waiver of such notice on his part, but in such case he 
shall notify the engineer in writing at least forty-eight 
(48) hours in advance of the date on which he expects 
to begin the work. In no case, however, shall the con- 
tractor begin work prior to the date of approval of the 
contract. Contract time will begin on the date specified 
in the Notice to Proceed, unless operations begin at 
an earlier date, in which case the date that such oper- 
ations were begun will apply. 


8.3 Prosecution of the Work. The work shall be 
prosecuted diligently at such rate and with such mate- 
rials, equipment, labor and supervision as is considered 
necessary to insure its completion within the time set 
forth in the proposal. When so ordered by the engineer 
the contractor shall immediately provide such additional 
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equipment, supplies and labor as may be deemed neces- 
sary to complete the work within the required time. 

At any subsequent suspension and resumption of issu- 
ance of work, the contractor shall notify the engineer, 
in writing, at least forty-eight (48) hours before begin- 
ning actual operations. 


8.4 Limitation of Operations. The contractor shall 
begin work at such points as the engineer may direct 
and shall thereafter prosecute the work at such points 
and in such order as may be prescribed from time to time 
by the engineer as will insure the least interference with 
traffic; and he shall, when directed by the engineer, 
make use of convenient detours. 

When, in the judgment of the engineer, the contractor 
has initiated construction on a greater portion of the 
work than is necessary for the proper prosecution of 
the same, or is carrying on operations to the prejudice 
of work already started, the engineer may require the 
contractor to finish the portion on which work is in 
progress before additional portions are started. 

No productive work shall be performed on Sundays or 
state recognized holidays; nor will the department 
require productive work to be performed on Saturdays. 
However, if the contractor elects to work on Saturdays, 
those Saturdays worked will be charged as working days. 
The contractor shall give the engineer notice of his 
intention to work on a Saturday at least forty-eight (48) 
hours in advance of such work. State recognized holi- 
days are enumerated in Article 1.25 of these specifi- 
cations. 

The engineer is authorized to require the contractor 
to cease construction operations the day before and the 
day after said holidays if the contractor’s operations are 
of such nature, the project is so located and traffic is 
of such volume that it is deemed expedient to do so. 
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The contractor shall so arrange his work and dispose 
of his material as not to interfere with the operations 
of other contractors engaged upon adjacent work, shall 
join his work to that of others in a proper manner and 
in accordance with the spirit of the plans and specifica- 
tions, and shall perform his work in proper sequence in 
relation to that of other contractors, all as may be 
directed by the engineer. Each contractor shall be held 
responsible for any damage done by him or his agents 
to the work performed by another contractor. Each 
contractor shall so conduct his operations and maintain 
the work in such condition that adequate drainage shall 
be in effect at all times. 


8.5 Character of Workmen, Methods and Equipment. 
The contractor shall employ only competent and efficient 
superintendents, foremen, and workmen, and whenever, 
in the opinion of the engineer, any employee is careless 
or incompetent, or obstructs the progress of the work 
or acts contrary to the instructions or conducts himself 
improperly to such an extent as to be obnoxious, the 
contractor shall, upon the request of the engineer, dis- 
charge or otherwise remove him from the work and 
shall not employ him again on the work except with 
written consent of the engineer. 

The working force, methods, equipment, and appli- 
ances used on the work shall be such as will produce 
a satisfactory quality of work and shall be adequate 
to complete the contract within the time limit specified. 
All equipment, tools, and machinery used shall be main- 
tained in a satisfactory working condition. The equip- 
ment also shall meet specific requirements set forth 
elsewhere in the specifications for performing certain 
items of work. 

Should the contractor fail to remove such person or 
persons as required above, or fail to furnish suitable 
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or sufficient machinery, equipment, or force for the 
proper prosecution of the work, the engineer may with- 
hold all estimates which are due or may become due 
until his orders are complied with or may suspend work 
until such orders are complied with. 

No convict labor shall be employed and no materials 
manufactured or produced by convict labor shall be used 
in connection with the work. This provision shall not be 
construed as applying to convicts on parole or probation. 

The contractor shall not discriminate against any 
workmen because of race, creed, color, or national origin. 


8.6 Temporary Suspension of the Work. The engi- 
neer shall have the authority to suspend the work wholly 
or in part by written order, for such period as he may 
deem necessary due to unsuitable weather, or to condi- 
tions considered unfavorable for the suitable prosecu- 
tion of the work, or due to failure on the part of the 
contractor to correct conditions unsafe for workmen or 
the general public, or due to failure to carry out orders 
given, or due to failure to perform any provisions of 
the contract. The contractor shall immediately respect 
the written order of the engineer to suspend the work 
wholly or in part. The contractor shall not suspend the 
work without permission of the engineer. 

The work shall be resumed when conditions are favor- 
able or deficiencies have been corrected as ordered or 
approved in writing by the engineer. 

No allowance of any kind will be made for suspension 
of work by order of the engineer except as provided 
in Article 8.8. 


8.7 Progress Schedule. On bridge contracts, within 
fifteen (15) days after award of contract, the contractor 
shall furnish the engineer with a progress schedule, 
prepared on the form issued by the department, showing 
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in detail the estimated time of completion of the various 
parts of the structure. 

When required in the special provisions the contractor 
shall submit, within fifteen (15) days after award of 
contract, a progress schedule on the form issued by 
the department, showing the proposed order of work 
and indicating the time required for the completion of 
the major items of work. This working schedule shall 
~ be used as a basis for establishing major construction 
operations and as a check on the progress of the work. 


8.8 Determination and Extension of Contract Time. 
The contract time for completion will be fixed by the 
department, and will be stated in the special provisions, 
either as a calendar date or based on a number of work- 
ing days. 

The contractor shall perform the work in an acceptable 
manner within the time stated in the contract except 
that the contract time for completion shall be adjusted 
as follows: 

(a) If satisfactory completion of the contract shall 
require performance of work in greater quantities than 
those set forth in the proposal, the time allowed for 
performance shall be increased in the same ratio as the 
final estimate bears to the contract amount, and by 
such amounts as may be allowed under supplemental 
agreements and contract change orders as provided in 
Article 4.3 and extra work in Article 4.4. 

(b) In case of suspension of major items of work 
by order of the engineer and through no fault of the 
contractor, the time for completion shall be extended 
an amount equal to the elapsed time between effective 
dates of order to suspend and order to resume. 

(c) When delays occur due to unforeseen causes 
beyond the control and without the fault or negligence 
of the contractor, including, but not restricted to, acts 
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of God, acts of the public enemy, acts of the government, 
fires, floods, epidemics, strikes, and freight embargoes, 
the time for completion shall be extended an amount 
determined by the engineer to be equivalent to the 
delays; provided, however, written request for such 
extension of time is made by the contractor within ten 
(10) calendar days after the beginning of such delay. 
No allowance shall be made for delay or suspension of 
the work due to fault of the contractor. 

The contract time shall begin as set forth in Article 
8.2. When the final acceptance has been duly made by the 
engineer as prescribed in Article 5.13 the daily time 
charge shall cease. 


8.9 Failure to Complete Work on Time. Time is an 
essential element of the contract and it is important 
that the work be pressed vigorously to completion. The 
cost to the department of the administration of the 
contract, including engineering, inspection, supervision, 
and other items, and inconvenience to the public, will 
be increased as the time occupied in the work is 
lengthened. 

Should the contractor fail to complete the work within 
the time agreed upon in the contract or within such 
extra time as may have been allowed by extensions, 
there shall be deducted from any money due or that may 
become due the contractor, the sum set forth in the 
special provisions for each working day that the work 
shall remain uncompleted. This sum shall be considered 
and treated not as a penalty but as liquidated damages 
due the state from the contractor by the reasons given 
above, which have caused an expenditure of public funds 
resulting from his failure to complete the work within 
the time specified in the contract. Due account shall be 
taken of any adjustment of the contract time for the 
completion of the work granted under the provisions of 
Article 8.8. 
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8.10 Default and Annulment of Contract. If the 
contractor fails to begin the work under the contract 
within the time specified in the Notice to Proceed, or 
fails to perform the work with sufficient workmen and 
equipment or with sufficient materials to insure the 
completion of said work within the specified time, or 
shall perform the work unsuitably, or shall neglect or 
refuse to remove materials or perform anew such work 
as may be rejected as defective and unsuitable, or shall 
discontinue the prosecution of the work, or shall fail 
to resume within a reasonable time after notice to do 
so, work which has been discontinued, or if the contrac- 
tor shall become insolvent or be declared bankrupt, or 
to commit any act of bankruptcy or insolvency, or allow 
any final judgment to stand against him unsatisfied for 
a period of five (5) days, or shall make an assignment 
for the benefit of creditors, or if the contractor is deter- 
mined to be in violation of the provisions of the contract 
relative to hours of labor, wages, character, and classi- 
fication of workmen employed, or from any other cause 
whatsoever or shall not carry on the work in an accept- 
able manner, the engineer shall give notice in writing 
to the contractor and his surety of such delay, neglect, 
or default, specifying the same. 

If the contractor or surety within a period of ten 
(10) days after such notice, shall not proceed in accord- 
ance therewith, then the engineer shall have full power 
and authority without violating the contract, to take 
the prosecution of the work out of the hands of the 
contractor. The engineer may at his option call upon 
the surety to complete the work in accordance with the 
terms of the contract; or he may take over the work, 
including any or all materials and equipment on the 
ground as may be suitable and acceptable, and may com- 
plete the work by force account, or may enter into a 
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new agreement for the completion of said contract 
according to the terms and provisions thereof, or use 
such other methods as, in his opinion, will be required 
for the completion of said contract in an acceptable 
manner. 

All costs and charges incurred by the department, 
together with the cost of completing the work under 
contract, shall be deducted from any money due or which 
may become due said contractor. In case the expense so 
incurred by the department shall be less than the sum 
which would have been payable under the contract if it 
had been completed by said contractor, then said con- 
tractor shall be entitled to receive the difference, and 
in case such expense shall exceed the sum which would 
have been payable under the contract, then the con- 
tractor and his surety shall be liable and shall pay 
to the state the amount of said excess. 


8.11 Termination of Contractors Responsibility. 
Whenever the improvement contemplated and covered 
by the contract shall have been completely performed 
on the part of the contractor and all parts of the work 
have been approved and accepted by the engineer, 
according to the contract, and the final estimate paid, 
the contractor’s obligation shall then be considered filled 
except as set forth in his bond. 


SECTION 9—MEASUREMENT AND PAYMENT 


9.1 Measurement of Quantities. The measurement 
and determination of the number of units of each pay 
item will be made in general as prescribed hereinafter 
and specifically as set out under Method of Measurement 
and Basis of Payment in the specification of each pay 
item. 
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After the items of work are completed and before 
final payment is made therefor, the engineer will deter- 
mine the quantities of the various items of work per- 
formed as the basis for final settlement for all other 
than lump sum contracts. In the case of unit price items, 
the contractor will be paid for the actual amount of work 
performed in accordance with these specifications, as 
shown by the final measurements. 

Actual authorized quantities of work satisfactorily 
completed under the contract, shall be measured by the 
engineer in accordance with United States standard 
measures, and well recognized engineering practices. 
Unauthorized wastings of material will be deducted and 
only such quantities as are actually incorporated in the 
completed work will be included in the final estimate. 

All longitudinal measurements for area of subgrade, 
base courses, surface courses, pavement, and shoulders 
shall be made horizontally, and not along the actual 
surface of the roadway, and no deduction shall be made 
for fixtures in the roadway having an area of nine (9) 
square feet or less. For all transverse measurements 
for area of subgrade, base courses, surface courses, pave- 
ments, and shoulders, the dimension to be used in cal- 
culating the pay area shall be the neat dimension shown 
on the plans or ordered in writing by the engineer. 
Structures shall be measured according to the neat lines 
shown on the plans or as ordered in writing, and unless 
otherwise provided for in the special provisions. 

No payment will be made for unauthorized excavation. 
Excavation or embankment beyond the required neat 
lines or slope stakes will not be measured for payment 
except as elsewhere provided herein and when within 
reasonable tolerances established by the engineer. 

In computing volumes of excavation, embankment, and 
borrow, the average end area method will be used, unless 
otherwise specified. 
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All items which are measured by the linear foot, such 
as pipe culverts, underdrains, guardrails, etc., shall be 
measured parallel to the base or foundation upon which 
such structures are placed, unless otherwise shown on 
the plans. 

The term gauge when used in the connection with 
the measurement of plates, shall mean the U.S. Standard 
Gauge, except that when reference is made to the meas- 
urements of galvanized sheets used in the manufacture 
of corrugated metal pipe, metal plate pipe culverts and 
arches, and metal cribbing, the term gauge shall mean 
that specified in the AASHO Designation: M86 for cor- 
rugated metal culvert pipe. 

When the term gauge refers to the measurement of 
wire, it shall mean the wire gauge specified in the ASTM 
Designation: A82 for cold drawn steel wire for concrete 
reinforcement. 

The term ton shall mean the short ton consisting of 
two thousand (2,000) pounds avoirdupois. All materials 
which are specified for measurement by the ton shall 
be weighed on accurate, approved scales set at locations 
designated by the engineer. All materials shall be 
weighed on platform scales, except as noted below and 
except that aggregate for gravel base courses, aggregate 
for roadmix or plantmix surfaces, selected material sur- 
face, and selected borrow may be weighed on batch scales 
mounted below the bunkers. All scales shall be furnished 
by and at the expense of the contractor, and shall be 
sealed at the expense of the contractor as often as the 
engineer may deem necessary to insure their accuracy. 
Platform scales shall be of sufficient size and capacity 
to weigh, in one operation, the entire loaded vehicle, 
except that this requirement may be waived by the engi- 
neer to permit use of special hauling equipment with a 
wheel base longer than the commonly used platform 
scales. Waiver of this requirement, if made, shall be 
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in writing and subject to such conditions as the engineer 
deems necessary to insure sufficiently accurate weights. 

Platform scales shall be equipped with weatherproof 
housing so constructed as to protect the recording device 
and permit the weighmaster convenient access to all 
beams and dials. The housing shall not be less than 
eight (8) feet wide, ten (10) feet long, and seven (7) 
feet high, and shall have two windows, one facing the 
scales, and shall be equipped with a shelf at least two 
(2) feet wide and six (6) feet long. A controlled method 
of heating will be supplied for cold weather operations. 

If material is shipped by rail, the car weight may be 
accepted, provided the actual weight of material only 
will be paid for, and not minimum car weight used for 
excessive weight tarriff. Trucks, of a type and size 
satisfactory to the engineer, used to haul material being 
paid for by weight, shall be weighed empty daily at such 
times as the engineer directs, and each truck shall bear 
a plainly legible identification mark. 

Timber will be measured by the thousand feet board 
measure (Mfbm) actually incorporated in the structure 
with no allowance for any waste except beveled ends. 
Measurement will be based on nominal widths and thick- 
nesses, and the extreme length of each piece. 

When a complete structure or structural unit (in 
effect, “lump sum” work) is specified as the unit of 
measurement, the unit will be construed to include all 
necessary fittings and accessories. 

All materials for which measurements are obtained 
by the cubic yard “loose measurement” or “measured in 
the vehicle’ shall be hauled in approved vehicles and 
measured therein and at the point of delivery. No allow- 
ance will be made for the settlement of material in 
transit. Vehicles for this purpose may be of any size 
or type acceptable to the engineer, provided that the 
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body is of such shape that the actual delivered contents 
may be readily and accurately determined and will 
remain constant. Unless all approved vehicles on the 
work are of uniform capacity, each vehicle must bear 
a plainly legible identification mark, indicating its spe- 
cific approved capacity. All vehicles must be loaded to 
at least their water-level capacity, and all loads shall 
be leveled when the vehicles arrive at the point of deliv- 
ery. Loads not hauled in approved vehicles or of a quan- 
tity less than the specific approved quantity for the 
hauling vehicle, will be subject to rejection and no com- 
pensation will be allowed for the hauling of the material. 

All bituminous material shall be measured by the gal- 
lon or ton as called for in the proposal. Each railroad 
tank, tank truck, or distributor tank of bituminous mate- 
rial delivered for the project shall be measured. The 
measurements shall be taken when the bituminous mate- 
rial is of uniform temperature and free from air bub- 
bles. Unless otherwise directed, the contractor shall 
furnish the engineer with certified calibrations of tank 
cars, distributor tanks, and tank trucks in which bitu- 
minous materials are delivered or stored. 

The volumetric measurement of the bituminous mate- 
rial for these specifications will be based upon a temper- 
ature of sixty (60) degrees F. Reference is made to 
Section 33 of these specifications. 

Only the quantity of bituminous material actually 
placed in the work and accepted will be considered in 
determining the amount due the contractor. 

Rental of equipment will be measured by time in hours 
of actual working time and necessary travel time of the 
equipment within the limits of the project. 

Material wasted or disposed of in a manner not called 
for, under the contract, material not unloaded from the 
transporting vehicle, material placed outside of the limits 
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indicated or given on the plans, or material remaining on 
hand after completion of the work will not be paid for 
except as otherwise provided. 


9.2 Scope of Payment. Payments to the contractor 
will be made for the actual quantities of contract items 
performed in accordance with the plans and specifica- 
tions, and if, upon completion of the construction, these 
actual quantities show either an increase or decrease 
from the quantities given in the bid schedule, the con- 
tract unit prices will still prevail, except as provided in 
Article 9.4. 

The contractor shall accept the compensation, as 
herein provided, in full payment for: 

(a) The work complete, including all supervision, 
labor, materials, tools, equipment and incidentals neces- 
sary for all work contemplated and embraced under the 
contract; 

(b) Any loss or damage due to the nature of the 
work, the action of the elements, strikes or lockouts; 

(c) Accidents to employees or the public, or both; 

(d) Unforeseen difficulties or obstructions which 
may arise or be encountered during the prosecution of 
the work; 

(e) All risks whatsoever connected with the work 
under contract until it is accepted by the engineer; 

(f) All expenses incurred by or in consequence of, 
the suspension or discontinuance of the prosecution of 
the work as herein specified, and in completing the work 
and the whole thereof, including the carrying out of all 
the requirements of these “general requirements and 
covenants” in an acceptable manner according to the 
plans and specifications. 

In cases where the Basis of Payment clause in the 
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specifications relating to any unit price in the bid sched- 
ule, requires that the said unit price cover and be con- 
sidered compensation for certain work or material 
essential to the item, this same work or material shall 
not also be measured or paid for under any other pay 
item which may appear elsewhere in the specifications. 

The payment of any partial estimate or of any retained 
percentage, except by and under the approved final esti- 
mate and voucher, in no way shall affect the obligation 
of the contractor to repair or renew any defective parts 
of the construction or to be responsible for all damages 
due to such defects. 


9.3. Extra Work. Extra work shall be paid for in 
accordance with the accepted contract change order. 
Work specified in the order to be performed at agreed 
unit prices shall be paid for in the same manner as pro- 
posal items. Work specified and performed on a force 
account basis shall be paid for as specified in Article 9.4. 


9.4 Force Account Work. Work specified and per- 
formed on a force account basis shall be paid for as 
follows: 

(a) For all labor and the foremen in direct charge 
of the specific operation, the contractor shall receive 
the current local rate of wage, but not to exceed the 
rate of wage paid by him on contract items, or if the 
men have not been previously employed by the contrac- 
tor, the rate shall be the same as for other similar labor, 
as evidenced by certified copies of the payrolls, for each 
and every hour said labor and foremen are actually 
engaged in such work, to which cost shall be added an 
amount equal to fifteen (15) percent of the sum thereof. 

The wages of any foreman who is employed partly on 
force account work and partly on other work, shall be 
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prorated between the two classes of work according to 
the number of men employed on each class of work 
as shown by the payrolls. 

(bo) For workmen’s compensation insurance pre- 
miums, unemployment insurance contributions, and soc- 
ial security taxes on the force account work, the 
contractor shall receive the actual cost to which no 
percentage shall be added. The contractor shall furnish 
satisfactory evidence of the rate or rates paid for such 
insurance and contributions. 

(c) For materials accepted by the engineer and used 
in the work, the contractor shall receive the actual cost 
of such materials, including transportation charges paid 
by him as evidenced by original receipted bills, to which 
cost shall be added an amount equal to fifteen (15) 
percent of the sum thereof. 

(d) For any machinery or special equipment (other 
than small tools) including fuel and lubricants, the use 
of which has been authorized by the engineer, the con- 
tractor shall receive the rental rates which shall be 
the contract rate, if any, otherwise they shall be agreed 
upon in writing before such work is begun for the actual 
time that such equipment is in operation on the work, 
to which rental sum no percentages shall be added. By 
agreement with the Nevada Branch of the Associated 
General Contractors of America, fair rental rates for 
certain types of equipment have been determined. A 
list of these rates are appended to the special provisions. 
For equipment used on force account work, and for 
which there is no contract price, the contractor shall 
accept rates not to exceed those set forth. 

(e) No additional allowance shall be made for gen- 
eral superintendents, the use of small tools or other costs 
for which no specific allowance is herein provided. 

(f) The compensation as set forth above shall be 
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received by the contractor as payment in full for extra 
work done on a force account basis, or when the proposal 
includes an item or items to be done by force account. 
At the end of each day the contractor’s representative 
and the inspector shall compare records of the cost of 
the work to be done as ordered on a force account basis. 

No extra work on a force account basis or force 
account work as called for in the proposal will be paid 
for unless unit prices for labor, materials, and equipment 
rental have been agreed upon in writing before such 
work is started. In no case shall the unit prices paid to 
the contractor exceed the amount of the quoted unit 
price for each item stipulated in the force account agree- 
ment. 


9.5 Omitted Items. Should any items contained in 
the proposal be found unnecessary for the proper com- 
pletion of the work contracted, the engineer may, upon 
written order to the contractor, eliminate such items 
from the contract, and such action shall in no way 
invalidate the contract and no allowance will be made for 
items so eliminated in making final payment to the con- 
tractor except for such actual work as may have been 
done and materials actually purchased prior to notifica- 
tion of the elimination of the items. In no case of this 
sort shall any allowance be made for anticipated profits. 


9.6 Common Carrier Rate Adjustments. It is under- 
stood and agreed that the accepted proposal for the 
work is based on common carrier rates on file with the 
Interstate Commerce Commission, or with a correspond- 
ing intrastate commission or body and in effect on the 
date of opening of bids. Payments to the contractor will 
be adjusted to compensate for increases and decreases 
in cost due to changes in common carrier rates becoming 
effective after the date of opening of proposals; and 
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before the date stipulated for the completion of the 
work, including authorized extensions of time. Adjust- 
ments shall be limited to materials entering into and 
forming a part of the project and to an amount deter- 
mined as follows: Adjustments shall be the product of 
the increase or decrease of said common carrier rates 
multiplied by the net quantity of material shipped at 
the new rates to the work, all as shown by receipted 
common carrier bill. 


9.7 Adjustment of Haul on Local Materials. In case 
a designated material deposit is found to contain an 
insufficient quantity of satisfactory material as provided 
in Article 6.2, the contractor shall receive the following 
adjustment of compensation: 

(a) Costs of moving the plant from the deposit 
which has failed to an alternate deposit and setting up 
the plant at the alternate deposit shall be paid for as 
extra work, except that no such payment shall be made 
when the alternate deposit is also a deposit designated 
in the special provisions. 

(b) Additional haul caused by a change in desig- 
nated deposits shall be paid for at the rate of ten (10) 
cents per ton mile or fourteen (14) cents per cubic yard 
mile. The additional haul to be paid for shall be the pro- 
duct of the number of tons or cubic yards of accepted 
materials and the additional haul distance. The addi- 
tional haul distance shall be the number of miles or 
fractions thereof by which the distance from the new 
sources, designated by the engineer, exceeds the distance 
the same amount of material would have been hauled 
had it been obtained from the nearest of the deposits 
designated in the special provisions. Distances shall be 
measured between centers of mass of the deposit source 
and the point of placement on the road over the shortest 
feasible route as determined by the engineer. 
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In case changes in thickness of base and surface 
courses result in increasing the average haul, the addi- 
tional haul shall be measured, as provided below, and 
paid for as indicated above under paragraph (b). The 
additional haul distance shall be the number of miles 
or fractions thereof by which the average distance from 
the nearest designated sources to the points of actual 
placement on the road exceeds the average distance from 
the same sources to the points of placement indicated 
on the plans. Designated sources shall include those 
sources designated on the plans as well as other approved 
sources used by the contractor if a reduction in addi- 
tional haul is accomplished by the use of such other 
approved sources. Additional haul to be paid for under 
this article shall be the net result of all changes in thick- 
ness made on the contract. 


9.8 Partial Payments. Partial payments will be 
made once each month as the work satisfactorily pro- 
gresses. The partial payments will be based upon esti- 
mates prepared by the engineer of the value of the work 
performed and materials complete in place in accordance 
with the contract. From the total of the amount ascer- 
tained will be deducted an amount equivalent to ten 
(10) percent of the whole, which ten (10) percent will 
be retained by the department until after completion of 
the entire contract in an acceptable manner; and the bal- 
ance or an amount equivalent to ninety (90) percent 
of the whole, plus all previous payments shall be certi- 
fied for payment; provided, that any time after fifty (50) 
percent of the work has been completed, the engineer 
may, if he finds that satisfactory progress is being made, 
make any of the remaining partial payments in full. 

No such estimate or payments shall be required to 
be made, when, in the judgment of the engineer, the 
work is not proceeding in accordance with the provisions 
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of the contract, or when in his judgment the total value 
of the work done since last estimate amounts to less 
than five hundred dollars ($500). 

Should any defective work or material be discovered 
previous to the final acceptance or should a reasonable 
doubt arise previous to the final acceptance as to the 
integrity of any part of the completed work, the estimate 
and payment for such defective or questionable work 
will not be allowed until the defect has been remedied 
and causes for doubt removed. 


9.9 Compensation for Altered Quantities. When 
alterations in plans or quantities of work not requiring 
supplemental agreements, as herein provided, are 
ordered and performed, the contractor shall accept pay- 
ment in full at the contract unit prices for the actual 
quantities of work done, and no allowance shall be made 
for any increased expense, loss of expected reimburse- 
ment, or loss of anticipated profits suffered or claimed 
by the contractor resulting either directly from such 
alterations or indirectly from unbalanced allocation 
among the contract items of overhead expense on the 
part of the bidder and the subsequent loss of expected 
reimbursement therefore, or for any other cause. 

Alterations of plans or of character of work involving 
supplemental agreements as indicated in Article 4.3 will 
be paid for as stipulated in such agreement. 


9.10 Acceptance and Final Payment. When the final 
inspection and final acceptance have been duly made by 
the engineer, as provided in Article 5.18, and subject 
to the terms of Article 8.9, the engineer shall prepare 
the final estimate of the quantities of the various classes 
of work performed under the contract. The contractor 
shall examine such estimate and notify the engineer in 
writing of his agreement or file a specific claim covering 
disputed items. Failure on the part of the contractor to 
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so notify the engineer or file a claim within a period 
of thirty (80) days after receipt of the estimate shall 
be construed to signify the contractor’s agreement to 
the quantities as set forth, and he shall have no further 
claim against the department, except as indicated in 
the final estimate of quantities. Final payment shall be 
due and payable at the expiration of not less than thirty 
(30) calendar days nor more than sixty (60) calendar 
days from the date of final acceptance. 

Final acceptance of the work by the engineer shall be 
withheld until the contractor furnishes all certificates, 
guarantees, releases, affidavits, etc. required by these 
specifications or the special provisions. 


SECTION 10—WAGES AND CONDITIONS 
OF EMPLOYMENT 


10.1 Description. The provisions pertaining to 
wages and conditions of employment shall apply to all 
work performed (on the contract) by the contractor with 
his own organization and with the assistance of workmen 
under his immediate superintendence, and to all work 
performed on the contract by subcontract. 


10.2 Laws Cited. The contractor’s attention is 
directed particularly to the provisions and requirements 
of the following: 

(a) Wages, Hours and Employment on Public 
Works—Nevada Revised Statutes, Chapter 338. 

(b) Nevada Industrial Insurance Act — Nevada 
Revised Statutes, Chapter 616. (The contractor will 
be required to furnish a certificate from the Nevada 
Industrial Commission as evidence that he has paid all 
the premiums and percentages as required by the act, 
and said certificate shall be furnished the engineer before 
any work is commenced.) 
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(c) Unemployment Compensation Law — Nevada 
Revised Statutes, Chapter 612. 
(d) Highway Camp Sanitation—Nevada Revised 
Statutes, Secs. 444.130-444.200 and 444.210. 
And any and all legislation, rules or regulations pro- 
mulgated by the State of Nevada, or its agencies, cov- 
ering any work performed by the contractor. 
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SECTION 11—ACCOMMODATIONS FOR 
PUBLIC TRAFFIC 


11.1 Description. This item shall consist of provid- 
ing accommodations for public traffic by detouring traffic 
over existing roads, by permitting traffic to pass through 
construction operations, by constructing and maintaining 
special detours, or by a combination of these methods 
as indicated on the plans or in the special provisions or 
as directed in writing by the engineer. 


11.2 Materials. The materials used for the construc- 
tion and maintenance of facilities required for the free 
flow of public traffic and for protection of the work shall 
be those prescribed for the several items which consti- 
tute the finished work and shall conform to all the 
requirements for such materials as set out in Part III, 
Material Details, or as otherwise specified. 


11.3 General Requirements. Methods of handling 
traffic, if required, will be shown on the plans or in the 
special provisions. 

No road or section thereof shall be closed to traffic 
unless provided on the plans, in the special provisions, 
or permitted by the engineer. 

The contractor shall conduct his operations and the 
use of his equipment in such a manner that two-way 
traffic will continuously be provided throughout the 
entire length of the project, including special detours 
where required. 
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When conditions are such as to warrant variations 
from the requirement that two-way traffic be main- 
tained, the exact procedure to be followed shall be 
approved by the engineer before traffic conditions are 
changed. 

Access shall be permitted to residences, buildings, and 
driveways adjacent to existing roads, the road under 
construction, or special detours at all times and the 
contractor shall provide such temporary approach roads 
as may be required for this purpose. 

When it is necessary for residents living along the 
project to use a portion of the road under construction, 
the contractor shall maintain, within the limits of these 
specifications, that portion of the road in a suitable con- 
dition for such vehicular traffic. 

The engineer may authorize a suspension of work 
when unfavorable weather or other conditions not the 
fault of the contractor make such a suspension advis- 
able. During such a suspension the contractor shall make 
passable and shall open to traffic such portions of the 
highway under improvement and such temporary road- 
ways or portions thereof as may be agreed upon between 
the contractor and the engineer for the temporary 
accommodation of necessary traffic during the antici- 
pated period of suspension. Thereafter, and until an issu- 
ance of an order for the resumption of construction 
operations, the maintenance of the temporary route or 
line of travel agreed upon shall be by and at the expense 
of the state. When work is resumed the contractor shall 
replace or renew any work or materials lost or damaged 
because of such temporary use of the highway under 
improvement; shall remove any work or materials used 
in the temporary maintenance thereof by the state; and 
Shall complete the improvement in every respect as 
though its prosecution had been continuous and without 
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interferences. All additional work caused by such suspen- 
sion shall be paid for by the state at agreed prices or 
by force account when agreement cannot be reached. 

During non-working hours the limits of any hazardous 
section shall be outlined with markers and flares placed 
not more than one hundred (100) feet apart. If deemed 
necessary by the engineer, barricades shall be erected to 
protect public traffic from such hazardous areas or he 
may direct the contractor to furnish flagging and pilot- 
ing, if in his opinion conditions so warrant. Such flagging 
and piloting shall be done at the contractor’s expense, 
provided, however, that flagging and piloting by the con- 
tractor after regular working hours will not be required 
if the contractor each day will leave the work in such 
a condition that it can be traveled over without damage 
to the work and without danger to the traffic. The engi- 
neer shall be the judge as to whether or not these 
conditions are satisfactorily complied with, and as to 
whether or not flagging and piloting can be dispensed 
with after working hours. 

When the contractor’s hauling equipment is required 
to merge with or cross traffic, and at such other points 
as may be necessary to maintain safe traffic conditions, 
flagmen shall be provided on each side of the impairment 
to stop and direct traffic. 

All flagmen furnished for the protection of the public 
and direction of traffic shall perform their duties in a 
courteous manner with a view to insuring the safety 
and convenience of the traveling public within the limits 
of the guarded area. The contractor shall immediately 
correct any deficiency in equipment or flagging procedure 
brought to his attention by the engineer. 

Each flagman shall be supplied, for use in daylight, 
with a red shirt or jacket, red cap and with a red flag 
not less than 18 inches by 18 inches square mounted 
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on a staff. To stop traffic in daylight, the flagman shall 
stand at the edge of the traffic lane, facing approaching 
traffic, with his arm and hand extended into the traffic 
lane, holding the red flag across the traffic lane. The 
red flag shall be held without waving so that the full 
area of the flag is below the staff and visible to the 
approaching traffic. In daylight, traffic shall be signaled 
to proceed by lowering the red flag and waving the arm 
(not the flag) in a forward direction. 

Between the hours of sunset and sunrise the flagman 
shall be supplied with a white shirt or jacket and cap, 
and shall be equipped with lighted red lanterns or red 
light torches, and for emergencies, red light fusees. To 
stop or slow down traffic the red lantern or torch shall 
be waved back and forth across the field of vision of the 
drivers of approaching traffic. To signal traffic to pro- 
ceed, a hand signal or verbal order shall be given. 

Whenever it is necessary to divert the flow of traffic 
from its normal channel into another channel, the chan- 
nel for such diverted traffic shall be clearly delineated by 
temporary markers or small temporary barricades. On 
tangents the temporary markers or small temporary 
barricades shall be placed not farther apart than two 
hundred (200) feet. On curves, the spacing of the tempo- 
rary markers shall not be greater than the following: 

Six thousand (6,000) foot radius to two thou- 
sand (2,000) foot radius, two hundred (200) 
feet ; under two thousand (2,000) foot radius to 
nine hundred fifty (950) foot radius, one hun- 
dred (100) feet; under nine hundred fifty (950) 
foot radius to four hundred (400) foot radius, 
forty (40) feet; under four hundred (400) foot 
radius, twenty (20) feet. 


In case of damage to detours due to storms or other 
causes, the contractor shall at once repair the damage 
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or provide for carrying traffic through construction oper- 
ations. 

None of the provisions herein shall be construed to 
restrict or prohibit, at any time, the prosecution of items 
of work which will not interfere with the use of the 
existing highway. 


11.4 Carrying Traffic Through Construction Opera- 
tions. Where public traffic is carried through construc- 
tion, it will be necessary to permit traffic to use a portion 
of the roadway during progress of the work. Roadway 
excavation and embankment constructions shall be con- 
ducted in such a manner as to provide a reasonably 
smooth and even surface satisfactory for use of public 
traffic at all times. If ordered by the engineer, roadway 
cuts shall be excavated in lifts and embankments con- 
structed part width at a time, construction being alter- 
nated from one side to the other side and traffic routed 
over the side opposite the one under construction. Cul- 
verts shall be installed and backfilled one-half width at 
a time, or at each structure the contractor may construct 
and maintain, at his own expense, short run-around 
detours acceptable to the engineer. 

Every attempt shall be made to provide adequate 
width for two lanes of traffic; these traffic lanes shall 
be kept smooth, free from ruts, holes, rocks, ridges and 
bumps, by use of equipment, labor, and materials as 
may be necessary to accomplish this purpose. If, in the 
opinion of the engineer, the usable roadway is not 
sufficient to safely accommodate two-way traffic, the con- 
tractor shall adequately maintain one-way traffic. When- 
ever one-way traffic is in effect, the distance shall not 
be in excess of six thousand (6,000) feet. 

Where controlled traffic is necessary for protection of 
the work or for safety of public traffic, it shall be han- 
dled in the following manner: 
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(a) Flagmen will be required and used at all hazard- 
ous areas during grading operations. 

(b) Flagman and pilot car and driver will be 
required as directed by the engineer, when it is indicated 
on the plans, or provided in these specifications or the 
special provisions during paving operations and surface 
treatment. 

(c) If, in the opinion of the engineer, it is necessary 
to afford additional protection to the work, workmen, or 
public traffic, a pilot car and driver shall be used as he 
so directs. This provision shall be in effect even though 
the pilot car and driver are not indicated on the plans or 
provided for in these specifications or the special provi- 
sions. 

Pilot cars shall be suitable vehicles in good mechanical 
condition and shall carry a sign which shall comply 
with the design and mounting as shown in the standard 
drawing appended to the special provisions. 

Water shall be applied at points and in amounts 
directed by the engineer to keep the roadbed firm, 
smooth, and stable, and reduce the dust hazard to a 
minimum. 

Whenever blasting is necessary, which will interfere 
with, endanger, or delay traffic, the operations shall be 
so conducted that traffic will not be delayed for periods 
longer than twenty (20) minutes. Such blasting shall be 
done only during hours when the volume of traffic is at 
a minimum. 

The contractor shall maintain all structures or por- 
tions of structures in a condition for safe and convenient 
use. The contractor shall also maintain adequate guard- 
rails, temporary markers, lights, signs, and such other 
traffic control devices, and flagmen as may be necessary 
to maintain safe traffic conditions. 

The contractor shall maintain the subgrade and 
unprimed or primed base courses over which traffic is 
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directed. This maintenance shall constitute continuous 
and effective work prosecuted day by day with adequate 
equipment and forces to the end that the subgrade or 
base is kept free from ruts, ridges, holes, and in satis- 
factory condition at all times. 


11.5 Passing Traffic Over Existing Roads. Where 
traffic is diverted over existing roads, approach roads 
from the new grade to the old road shall be provided to 
properly accommodate traffic. Such approach roads shall 
be constructed to a width comparable to the existing 
road and shall be constructed in a manner satisfactory 
to the engineer before beginning work on the correspond- 
ing section of the new highway. 

The existing road shall be widened and realigned as 
may be necessary to avoid conflict with the proposed new 
construction. 

The contractor shall be responsible for maintenance 
of the existing roads used by public traffic during con- 
struction and until the project is finally accepted, except 
for authorized suspensions of the work due to seasonal 
weather conditions during the winter months, when such 
maintenance shall be by and at the expense of the state. 
The maintenance shall constitute continuous and effec- 
tive work prosecuted day by day, with adequate equip- 
ment, and forces to the end that the roadway and 
structures are kept in satisfactory condition at all times, 
provided however, that snow removal will not be required 
of the contractor for the accommodation of public traffic. 

All cost for this maintenance work during construction 
and before the work is finally accepted shall be included 
in the unit prices bid on the various pay items and the 
contractor will not be paid an additional amount for such 
work. 

Failure on the part of the contractor, at any time, to 
comply with the provisions above will result in the 
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engineer immediately notifying the contractor, in writ- 
ing, to comply with the required maintenance provisions. 
In event that the contractor fails to remedy unsatis- 
factory maintenance within the time allowed by the 
engineer, in his written notice, the engineer will imme- 
diately proceed with adequate forces and equipment to 
maintain the project, and the entire cost of this main- 
tenance will be deducted from moneys due or which may 
become due the contractor under this contract. 

When windrowed material is left on the roadbed at 
night, such windrows shall be moved as far to one side 
of the roadbed as feasible, and the windrows shall be 
outlined with flares and reflectorized guide markers 
placed not more than one hundred (100) feet apart. The 
windrow shall be flattened at points where traffic has to 
Cross. 


11.6 Special Detours. Special detours shall be con- 
structed as shown on the plans or as specified in the 
special provisions. Detour locations indicated on the 
plans are approximate only; the exact location shall be 
as staked by the engineer. 

Grading for special detours shall consist largely of 
blade grader work, supplemented where necessary by 
other mechanical equipment, to provide the specified 
roadbed width and a grade line free from breaks or rolls 
of sufficient magnitude to be hazardous to traffic. 

When grading of special detours has been completed 
and approved by the engineer and, if required on the 
plans or in the special provisions, the special detours 
shall receive surfacing materials of the kind and type 
specified, and they shall be placed and constructed in 
accordance with the requirements for the particular 
materials used. 

Water shall be applied to detours in amounts and at 
points as directed by the engineer to assist in the com- 
paction of graded sections and of surfacing materials. 
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Maintenance on special detours shall consist largely 
of filling holes as they develop, adding surfacing, and 
applying liquid asphalt, blading, watering, and perform- 
ing any other work necessary to maintain the detour 
satisfactorily, all as ordered by the engineer. 

Upon disturbing the existing roadbed corresponding 
to a special detour, grading operations shall be prose- 
cuted continuously to completion. Placing of the mineral 
aggregate courses shall immediately follow completion 
of grading operations; and, in the case of gravel base 
course, bituminous prime coat shall be applied as soon 
thereafter as sections of sufficient length are available 
to permit traffic to travel over the primed or unprimed 
base course until such time as the remaining surfacing 
materials are being placed, at which time, traffic shall 
again be diverted over the special detours. Maintenance 
of unprimed or primed base shall be as set forth in 
Article 11.4. If traffic is diverted over the unprimed base, 
water shall be applied at such points and in such amounts 
as to keep the roadbed firm, smooth, and stable, and 
reduce the dust hazard to a minimum. 

After traffic has been turned over the completed new 
roadbed, temporary detour approach roads and those por- 
tions of special detours which are visible and unsightly 
from the new highway shall be removed and obliterated 
as directed by the engineer. 


11.7 Barricades and Warning Signs. The contractor 
shall provide, erect, and maintain all necessary barri- 
cades, suitable and sufficient flares or red lights, danger 
signals and standard warning signs at locations shown 
on the plans, as set forth in the special provisions, or 
as directed by the engineer, for the protection of the 
work, workmen, and guidance and safety of the traveling 
public. Highways closed to traffic shall be protected by 
effective barricades on which shall be placed acceptable 
warning signs. The contractor shall provide and maintain 
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acceptable warning and detour signs at all closures, 
intersections, and along the detour routes, directing the 
traffic around the closed portions of the highway so that 
the temporary detour route or routes shall be indicated 
clearly throughout its or their entire length. All barri- 
cades, signs, and obstructions shall be illuminated at 
night, and all lights for this purpose shall be kept burn- 
ing from sunset to sunrise. 

All standard warning signs and barricades shall con- 
form with standard details and Construction Sign 
Requirements appended to the special provisions, and 
shall be substantially constructed of wood or enameled 
metal. Wooden signs and barricades shall be painted with 
a prime, second and third coat of paint in accordance 
with Section 51. The final coat shall present a smooth 
semigloss finish. 

Lettering and design shall be true to detail as shown 
on the standard details with sharp clear-cut lines and a 
glossy finish. 

Except as set forth below, coatings of wide-angle 
reflecting material applied to the entire background area 
of the signs shall be used when reflectorized signs are 
called for. These coatings shall be of the same color as 
indicated for such signs on the standard sign sheets and 
shall be retro-directive reflecting in character. Before 
application of the reflective coating, the background shall 
have been painted as specified above. 

Signs indicated with a black background, shall have a 
black painted background, and the letters, symbols, or 
numerals shall be white, wide-angle reflecting coatings 
on the black painted background. The character of these 
reflective coatings shall be approved by the engineer. 

Signs and barricades shall be maintained in first-class 
condition and any which may become scarred or damaged 
shall be repaired immediately or replaced as directed by 
the engineer. 
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After completion of any portion of the work rendering 
continued use of the signs or barricades unnecessary, 
the contractor shall at once remove, move, or change 
them, as directed by the engineer. 

All signs and barricades (except state furnished signs) 
shall be the property of the contractor and shall be 
disposed of by him upon completion of the contract. 

In addition to the signs and barricades required above, 
or in the special provisions, the contractor shall furnish 
and erect, at his own expense, such other signs and 
safeguards as may be necessary to protect the public 
traffic, workmen, and the work on account of his oper- 
ations. 

Upon failure of the contractor to immediately provide, 
erect, and maintain or to move or remove such barri- 
cades and the standard signs when ordered so to do by 
the engineer, the engineer shall be at liberty without 
further notice to the contractor or to the surety to pro- 
vide, erect and maintain or to move or remove barricades 
and lights and to provide, erect and maintain or to move 
or remove standard signs and deduct the cost thereof 
from any money due or which may become due the con- 
tractor. 

The responsibility for the protection of the work, 
workmen, and public traffic will rest with the contractor 
and he shall be liable for damages and injury suffered 
by reason of the contractor’s operations or any circum- 
stances, conditions, actions, or negligence in connection 
therewith. 


11.8 Alternate Methods. If the contractor desires 
to handle the work or traffic in a manner different from 
that outlined above, he shall submit in writing an outline 
of the plans he proposes. If, in the opinion of the engi- 
neer, such plan will provide for handling traffic in a 
satisfactory manner and at a cost which will not exceed 


103 


19 PROVISIONS FOR TRAFFIC 


the cost of providing for traffic as outlined above, per- 
mission may be granted to substitute the contractor’s 
plan for the method set forth herein or in the special 
provisions. Any changes made under these provisions 
shall be covered in writing on the department contract 
change order forms. 


11.9 Method of Measurement and Basis of Payment. 
Reimbursement for all costs of carrying traffic through 
construction operations shall be measured and paid for 
as follows: 

When the proposal contains an item of Flagman, the 
flagging as specified herein, in the special provisions, or 
ordered by the engineer, shall be measured by the num- 
ber of hours that flagmen are actually used to direct 
traffic through construction operations, to stop traffic 
preparatory to piloting operations, and at each point 
where contractor’s equipment enters or interferes with 
the traffic stream, and shall be paid for at the contract 
unit price bid per hour for Flagman, which price shall 
be full compensation for all equipment, competent per- 
sonnel and all incidentals necessary for the operation. 

When the proposal contains the item of Pilot Car, 
the piloting as specified herein, in the special provisions, 
or as ordered by the engineer, shall be measured by the 
number of hours that the pilot car and driver are actu- 
ally used to lead traffic through the controlled areas, and 
shall be paid for at the contract unit price bid per hour 
for Pilot Car, which price shall be full compensation 
for the vehicle and an experienced driver, all operating 
costs and depreciation. 

If the proposal includes an item of Maintain Base 
it shall be paid for on a force account basis in accordance 
with Articles 4.5 and 9.4 of these specifications. 

If the roadway excavation encountered in the construc- 
tion of special detours or in the construction and removal 
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of approaches to an existing highway, from the new to 
the old grade, is deemed sufficient to require mention on 
the plans or in the special provisions, such excavation 
shall be measured and paid for as specified under Sec- 
tion 15. 

If the proposal contains an item for Selected Detour 
Surfacing in lieu of other materials covered in the 
standard specifications, selected detour surfacing shall 
be measured in tons or cubic yards, in the hauling 
vehicles at the point of loading, as indicated by the 
unit stated in the proposal form. Selected Detour Sur- 
facing measured as provided above, shall be paid for 
at the contract unit price bid per ton or cubic yard, as 
the case may be, which payment shall be full compen- 
sation for stripping of pit, crushing, screening, loading, 
hauling, placing materials on roadbed and compacting 
complete in place. 

Liquid asphalt, if required to prepare a surface for 
special detours or for laying of dust, shall be measured 
as specified in Section 33 and paid for at the contract 
unit price for the particular type of material required. 

All other work necessary for the construction and 
maintenance of special detours shall be paid for on a 
force account basis in accordance with Articles 4.5 and 
9.4, except that equipment for which there is a contract 
price shall be paid for at the contract unit price bid per 
hour for the particular item of equipment required. The 
estimated amount of equipment and number of hours of 
operation shall be as indicated in the proposal form. 

The particular items of equipment indicated in the 
proposal form, or the equivalent thereof, in good mechan- 
ical operating condition shall be paid for at the contract 
unit price per hour for the particular item of equipment 
required. The contract unit price bid per hour for equip- 
ment shall include skilled operators for each piece of 
equipment, fuel, lubricants, repairs, depreciation, and 
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all expense incidental to the operation of the equipment. 
The time allowed for such equipment shall be the actual 
time the equipment is in operation on the work. 

Unless otherwise provided in the special provisions or 
the proposal includes a contract item, the costs of neces- 
sary watchmen, or flagmen, and of furnishing, erecting, 
maintaining, moving, removing, and replacing any signs 
or barricades, torches and lights, temporary markers or 
other devices, and furnishing flagging materials which 
are required herein, shown on the plans or otherwise 
ordered, or which may further be necessary for the pro- 
tection of the traveling public, the work, or the contrac- 
tor’s workmen, will not be paid for directly, but the cost 
thereof shall be included in the various pay items of the 
contract. 

The contract lump sum price for Signs shall be full 
compensation for furnishing, erecting, maintaining, mov- 
ing, removing, and disposing of the signs and barricades 
and for all labor, materials, tools, supplies, equipment, 
and incidentals necessary to complete the work. 

When roadmixed detours are called for on the plans 
or in the special provisions, roadmixing shall be done 
in accordance with Section 38. 


SECTION 12—CLEARING AND GRUBBING 


12.1 Description. This item shall consist of cutting 
and disposing of all trees, brush, shrubs, windfalls, logs 
and other vegetation and objectionable matter, together 
with the removing from the ground and disposing of all 
stumps, roots, and debris from within the limits herein- 
after defined. 


12.2. Areas to be Cleared. Areas to be cleared shall 
be as follows: 

(a) The entire area upon which highway construc- 

tion is to be performed to a width of one (1) foot outside 
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excavation and embankment slope lines, except where 
slopes are to be rounded, and in which case the area 
shall extend to the outside limits of slope rounding, as 
detailed on standard drawing Standard Slope Rounding 
and Warping. 

(b) F.B. ditch and dike areas to a width of one 
(1) foot outside the slope lines. 

(c) Areas on which service highways or streets, 
ramps, approaches and all other accessory roads and 
connections are to be constructed, such areas to extend 
to a width of one (1) foot outside excavation and em- 
bankment slope lines. 

(d) Material sites and borrow pits. 


12.3. Construction Methods. Before starting excava- 
tion and grading, the natural ground surface within the 
limits set forth above shall be cleared of all vegetation, 
such as trees, brush, shrubs, heavy growth grass and 
weeds, logs, windfalls, upturned stumps and all other 
objectionable material. 

Within the limits set forth above, the areas below the 
natural ground surface shall be grubbed of all stumps, 
large roots, buried logs and all other objectionable mate- 
rial, except where cuts will be three (8) feet or more in 
depth, the grubbing may be done simultaneously with 
the excavation, provided satisfactory precautions are 
taken to insure that all vegetable growth and other 
objectionable material are removed as the excavation 
proceeds and that no such objectionable material shall 
be left in or under embankments or dikes. 

All trees, shrubs, brush, existing stumps and large 
roots within areas where fills will be three (3) feet or 
more in height shall be cut flush with the existing ground 
and grubbing of the remaining vegetable growth will 
not be required, except at locations where a structure 
is to be constructed or unsuitable material is to be 
removed. 
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Trees and shrubbery located beyond clearing limits 
shall not be removed unless their removal is specifically 
authorized. Such trees and shrubs to be left in place 
on the right of way or those outside the right of way 
limits shall not be damaged or injured by the contractor, 
and the contractor shall be held responsible for any 
unnecessary damage thereto resulting from construction 
operations. 

Where feasible, trees shall be felled towards the center 
to the area to be cleared. Where trees cannot be felled 
without danger to traffic or injury to other trees, struc- 
tures or property, they shall be cut in sections from the 
top down. 

When limbs or branches of trees to be left in place 
overhang the roadbed and do not leave a clearance of at 
least twenty (20) feet above the finished grade, such 
trees shall be carefully and symmetrically trimmed of 
their lower limbs or branches so as to provide a clearance 
of not less than twenty (20) feet above the roadbed. 
Such trimming shall be performed in a manner as 
directed and in accordance with generally accepted horti- 
cultural practices and all cut surfaces one (1) inch or 
more in diameter shall be painted with a heavy coat of 
an approved tree paint. 

All stumps, roots, brush, waste logs, and limbs, timber 
tops and other debris, resulting from clearing and grub- 
bing or occuring within the clearing and grubbing limits, 
Shall be piled and burned within the clearing limits at 
such times and in such manner as not to injure trees or 
shrubs which are to be left in place and so as not to 
cause damage to public or private property and in full 
accordance with Article 7.18, provided, however, that any 
such material not disposed of by burning, shall be dis- 
posed of out of sight from the highway, and written 
permits for such disposal shall be obtained by the con- 
tractor from the owner of the property upon which the 
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material is placed and such permits or copies thereof 
shall be filed with the engineer. 

Burning of rubbish and clearing debris shall be per- 
formed prior to proceeding with grading operations, 
however, in the event burning permits cannot be secured 
from the proper authorities at the time contemplated for 
disposal of such debris, or burning is impossible on 
account of climatic conditions, the refuse shall be piled 
at the sides of the right of way or other areas desig- 
nated by the engineer outside of roadway slopes where 
it can be burned without danger of the fire spreading to 
adjoining areas, and it shall then be burned as soon as 
the restrictions are removed. In such event the work 
under the item of clearing shall be construed to include 
piling or clearing debris beyond the limits affected by the 
work until such time as burning permits can be secured. 
Rehandling and disposal of such materials shall not delay 
the other work. 


12.4 Method of Measurement. Clearing and grub- 
bing will be measured by the acre or on the lump sum 
basis. The quantity to be measured, when the acre basis 
is used, shall be the area computed on the basis of units 
of one hundred (100) feet in length multiplied by the 
average width of each unit within the lines so desig- 
nated. Any such unit on which there is no clearing and 
grubbing shall not be measured for payment. 

Unless specifically provided for in the special provi- 
sions, none of the work of clearing and grubbing mate- 
rial sites or borrow sites will be paid for when such 
material sites or borrow sites are outside the right 
of way. 

When so provided in the proposal, individual trees 
six (6) inches or more in diameter measured at a point 
approximately three (3) feet above existing ground 
level, or stumps shall be measured for payments as units. 
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12.5 Basis of Payment. Clearing and grubbing, 
measured as provided above, shall be paid for at the 
contract unit price bid per acre or lump-sum price for 
Clearing, which payment shall be full compensation 
for all clearing and grubbling actually required and 


performed within the clearing limits on those portions ~ 


of the work where clearing is designated on the plans 
or authorized, and for furnishing all labor, materials, 
tools, supplies, equipment and performing all the work 
involved as herein specified, including the handling, 
piling, burning, rehandling, and disposal of resulting 
debris. 

When the proposal contains separate items for 
removal of trees or stumps and measured as provided 
above, trees or stumps ordered removed shall be paid 
for at the contract unit price bid each for Remove 
Trees, Remove Stumps or Remove Trees (____. inch 
[PO ania inch,) as the case may be, which price shall be 
full compensation for furnishing all labor, materials, 
tools, supplies, equipment, and incidentals necessary to 
complete the work. 

The item of Remove Trees or Remove Stumps shall 
not apply on any section when the item of Clearing 
appears in the proposal. 

When the proposal does not include an item for 
clearing and grubbing as above specified, and unless 
otherwise provided in the special provisions, full com- 
pensation for any necessary clearing and grubbing 
required to perform the construction operation specified 
shall be considered as included in the price paid for 
other items of work and no additional compensation will 
be allowed therefor. 
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SECTION 13—REMOVING EXISTING CULVERTS, 
BRIDGES, AND RETAINING WALLS 


13.1 Description. This item shall consist of the 
removal, in whole or in part, of all existing bridges, 
- culverts, siphons, and retaining walls as shown on the 
plans, or required in the special provisions, or ordered 
by the engineer. It shall also include the salvage, stor- 
age, and disposal of all materials, refill of all resulting 
trenches and the compaction of the materials in trenches 
within the roadway area. 


13.2 Construction Methods. (a) Breaking Down and 
Removal. Existing culverts, bridges, siphons, and 
retaining walls which are within the highway and inter- 
fere with new construction, or are rendered useless by 
new construction shall be removed unless otherwise 
provided on the plans or in the special provisions. 

Existing culverts and bridges which are beyond the 
limits of the highway shall remain in place and in serv- 
ice unless otherwise noted on the plans, or in the special 
provisions. 

If any part of the structure or the structure in its 
entirety is to be salvaged, it shall be removed in such a 
manner as not to damage the material. Equipment or 
methods which might damage the members, portions of 
the structure to be preserved, or adjacent construction 
shall not be used. Explosives shall not be used except 
upon written permission of the engineer. 

Where existing culverts and bridges are to be extended 
or otherwise incorporated in the new work, only such 
part or parts of the existing structure shall be removed 
as is necessary to provide a proper connection to the 
new work. The connecting edges shall be cut, shaped, 
and trimmed to the required lines and grades without 
weakening or damaging the part of the structure to be 
retained. Reinforcing bars which are to be left in place 
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so as to project into new work as dowels or ties, shall 
not be injured during removal of concrete. 

Pipe culverts shall be carefully removed in such a 
manner as to avoid damage thereto. 

Steel structures shall, unless otherwise provided, be 
carefully dismantled in such a manner as to avoid 
damage to reusable members. If the special provisions 
specify that the structure is to be removed in a condition 
suitable for re-erection, all members shall be match- 
marked by the contractor with white lead paint before 
dismantling. All pins, nuts, loose plates, and so forth 
shall be similarly marked to indicate their proper loca- 
tion. All pins, pin holes and machined surfaces shall be 
painted with a mixture of white lead and tallow or other 
approved rust preventative, and all loose parts shall be 
securely wired to adjacent members or packed in boxes. 

Materials salvaged from existing structures may, sub- 
ject to approval of the engineer, be used temporarily in 
the construction of the new work. However, the tem- 
porary use of match-marked material must be specifi- 
cally authorized in the special provisions. 

Timber structures shall be removed in such a manner 
as to avoid damage to the timber or lumber designated 
by the engineer, as salvable material. Except for cribs 
and similar timber structures which will be within the 
limits of new embankments, all existing piles, cribs, or 
other timber structures shall be removed to an elevation 
of at least two (2) feet below the finished ground line. 
However, if the existing ground line is more than two 
(2) feet below the finished grade line, all such construc- 
tion shall be removed to the existing ground line. All 
existing cribs, and similar timber construction which 
will be within the limits of new embankments, shall be 
removed entirely. 

When the diameter or span of a culvert is less than 
four (4) feet, and the top thereof is five (5) feet below 
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finished roadway grade, and unless otherwise noted on 
the plans or ordered by the engineer, the culvert need 
not be removed but shall be abandoned and closed as 
hereinafter described. The headwalls of such culverts, 
or any part of the structure that is within two (2) feet 
of the finished grade line shall be removed. The ends of 
the culvert shall be completely filled with satisfactory 
soil for a distance of at least two (2) feet, plus the 
height of the opening of the structure. 

(bd) Disposing of Materials. All materials having 
salvage value shall be placed in neat piles outside the 
roadway and within the right of way, at points desig- 
nated by the engineer. Suitable salvage material may 
be used in the construction of the new work when so 
provided in the special provisions or ordered by the 
engineer. 

Unless otherwise provided, excavated material shall 
be used in backfilling excavations made in removing the 
structure, in constructing embankment or otherwise 
disposed of as directed. 

When the construction of riprap and similar struc- 
tures is included in the proposal, suitable broken con- 
crete or masonry removed from old structures may be 
used in such construction. Any concrete or masonry 
which cannot be placed in backfills or embankments or 
used as riprap, shall be disposed of as directed and in 
such a manner as to prevent damage to property or the 
creation of unsightly conditions. The material shall not 
be placed where it will obstruct the natural flow of the 
stream. 

When concrete or masonry is placed in embankments, 
it shall be placed in parallel layers so that the voids 
therein are filled with satisfactory and thoroughly com- 
pacted soil, but no such material shall be placed closer 
than six (6) inches to the subgrade. 

Pipe culverts that are removed and deemed salvable 
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by the engineer shall be cleaned and neatly piled on the 
right of way at points designated by the engineer. 

Structural steel removed from old structures shall, 
unless otherwise specified or directed, be stored in a neat 
and presentable manner on blocking and at locations 
suitable for loading. Structures or portions thereof which 
are specified in the special provisions for re-erection 
shall be stored in separate piles. 

Timber or piling from all structures which is desig- 
nated by the engineer as material to be salvaged shall 
have all nails and bolts removed therefrom and shall be 
stored in neat piles at locations suitable for loading. 

Timber, lumber and old culverts which are not to be 
salvaged shall be burned or otherwise disposed of as 
directed and in such a manner as to prevent damage to 
property or the creation of unsightly conditions. 

(c) Backfilling. All trenches resulting from the 
removal or breaking down of old culverts, retaining 
walls, bridges, etc., and not occupied by new structures 
or required for waterways, shall be filled with satisfac- 
tory stone, broken masonry and satisfactory soil, and 
which shall be placed in layers not more than twelve 
(12) inches in thickness, each layer thoroughly com- 
pacted. 


13.3. Method of Measurement. Removal of bridges, 
or portions thereof, reinforced box or concrete arch 
culverts, corrugated metal or concrete siphons, and 
retaining walls will be measured as units complete for 
each specific bridge, culvert, siphon, or retaining wall, 
for the removal of which a unit bid price is called for 
in the proposal. 

Removing corrugated metal pipe, concrete pipe or 
vitrified clay pipe will be measured in linear feet of pipe 
actually removed in the work. 
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13.4 Basis of Payment. The accepted quantities of 
this item will be paid for at the contract unit price bid 
each for Remove Bridge, Remove Reinforced Con- 
crete Box Culvert, Remove __. Siphon, or Remove 
Retaining Wall, which payment shall be full compen- 
sation for all materials, labor, tools, supplies, equipment, 
and incidentals necessary to complete the work. 

When the proposal contains a lump-sum price for the 
removal of any of the above described structures, such 
lump-sum price shall be full compensation for the 
removal and disposal of the existing structures, which 
payment shall be full compensation for furnishing all 
labor, materials, tools, supplies, equipment, and inci- 
dentals necessary to complete the work. 

When the proposal includes an item for removing 
specific corrugated metal pipe, concrete pipe or vitrified 
pipe culverts, the contract unit price bid per linear foot 
for Remove Culvert Pipe shall be full compensation 
for furnishing all labor, materials, tools, supplies, equip- 
ment, and incidentals necessary to complete the work. 

The removal and disposal of all other culverts required 
to be removed will be considered as incidental to the 
construction of new culverts or other new structures, 
provided that, where the culvert is not to be replaced, 
the work of removing will be considered included in the 
contract price for roadway excavation. 

The material required to refill the space occupied by 
removed structures or culverts, in excess of that exca- 
vated during their removal, will be obtained from road- 
way excavation or from borrow if such an item appears 
in the proposal. 
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SECTION 14—REMOVING MISCELLANEOUS 
STRUCTURES 


14.1 Description. This item shall consist of remov- 
ing existing roadway surface and base courses, curb or 
curb and gutter, sidewalks, masonry, fence, poles, man- 
holes, catch basins, headwalls, and inlets or other encum- 
brances which are in place but are not suitable to remain 
in the roadway or are otherwise considered objection- 
able, salvaging and disposing of the resulting material, 
and backfilling the resulting trenches and pits, all as 
indicated on the plans or directed by the engineer, and 
shall also include the removal and satisfactory disposal 
of all buildings so indicated. 


14.2 Construction Methods. (a) Breaking Down and 
Removing. All existing structures with all attached 
parts and connections that are shown on the plans to be 
removed or that interfere with new construction shall 
be entirely removed within the limits shown unless 
otherwise provided. 

Portland cement concrete, asphaltic concrete and other 
similar pavements not suitable for re-use shall be broken 
up and disposed of by incorporating in embankments, 
or placing as directed by the engineer at points where 
the material will not impair the appearance of the road- 
side. 

In removing P.C. or A.C. pavement, curb, curb and 
gutter, sidewalk, and similar structures, where portions 
of the existing structures are to be left in the surface 
of the finished work, the structure shall be removed to 
an existing joint, or cut and chipped to a true line with 
a face perpendicular to the surface of the existing struc- 
ture. Sufficient removal shall be made to provide for 
proper grades and connections in the new work. 

Gravel, roadmix, or plantmix surface suitable for 
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re-use shall be removed to the depth required, and sur- 
facing so removed shall be carefully salvaged and placed 
in compact stockpiles at locations designated by the 
engineer. Care shall be exercised to prevent admixture 
of earth or other foreign materials, and sites of stock- 
piles shall be leveled to avoid undue loss of material. 
These surfaces, where not deemed by the engineer to 
be suitable for re-use, shall be scarified and incorporated 
in embankments as set forth in Section 20, Embank- 
ments. 

Buildings shall be moved to new locations or demol- 
ished as indicated on the plans or ordered by the engi- 
neer. Buildings moved to new locations shall be placed 
on carefully graded sites and set upon foundations simi- 
lar to the foundations on which the buildings originally 
sat. The contractor shall use precautions to prevent 
buildings from being damaged, but if damage is done, he 
shall repair them at his own expense. All power lines, 
water lines, sewers, and other appurtenances to the 
building shall also be moved and reconnected. When 
moved, buildings shall be in as good or better condition 
than before moving. 

All masonry walls, piers, foundations and similar 
structures shall be removed entirely or broken down 
within the areas of the roadbed to an elevation at least 
two (2) feet below subgrade. 

Timber structures shall be removed as prescribed in 
Article 13.2. 

Unused materials from removed buildings and founda- 
tions shall be carefully removed and materials of salvable 
value shall be neatly stored on the abutting property if 
the owner desires them. If not, disposal shall be as 
directed. 

Fences and gates to be re-used, shall be removed in 
such a manner that so far as practicable all material 
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can be salvaged. Wire fence shall be carefully removed 
from the posts and rolled in rolls of such size that can 
be conveniently handled. Posts shall be removed by 
methods that will keep breakage to a minimum. Unless 
otherwise directed, the removed fence shall be carefully 
stored at points designated on the right of way. 

In removing manholes, catch basins, and inlets, any 
live sewers connected to them shall be rebuilt and prop- 
erly reconnected and a satisfactory by-pass service will 
be maintained during such construction operations. 

If the plans call for abandoning manholes, catch 
basins, and inlets, they shall be thoroughly cleaned and 
existing pipe connections shall be plugged with concrete 
of the class and grade specified for structures. The walls 
of the structures shall then be removed to the required 
elevation. 

When a portion of the existing structure is to be 
retained, care shall be taken during construction oper- 
ations so as not to impair the value of the retained 
portion. 

Pipe culvert headwalls shall be demolished in such a 
manner that the ends of the pipe are not injured. 

Removal of public utilities will ordinarily be performed 
by the company owning the property. 

All operations necessary for the removal of any exist- 
ing structure which might endanger the new construc- 
tion shall be completed prior to the construction of the 
new work. 

No equipment or devices shall be used which might 
damage structures, facilities or property which are to 
be preserved and retained. 

Existing structures, such as drainage pipe and minor 
irrigation structures or parts of such structures, shall 
be removed as noted on the plans and directed by the 
engineer. 

(b) Disposing of Materials. All materials having 
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salvage value shall be carefully removed to avoid damage 
and shall be placed in neat piles outside the construction 
limits within the right of way. Salvaged material may 
be used in new construction as provided in the special 
provisions, as indicated on the plans, or as directed by 
the engineer. All concrete, stone, brick and other mate- 
rial having no salvage value will be disposed of as set 
forth in Section 138, Removing Existing Culverts, Bridges 
and Retaining Walls. 

(c) Backfilling. All trenches, holes and pits, result- 
ing from the breaking down and removal of miscel- 
laneous structures, shall be filled with satisfactory soil 
or with broken masonry and satisfactory soil, placed in 
layers not more than twelve (12) inches in thickness. 
Each layer shall be thoroughly compacted by tamping 
or flooding or both as directed by the engineer. 


14.3. Method of Measurement. Unless otherwise 
provided, this work will be measured in the original 
position of the structures to be removed as follows: 

Removing asphaltic concrete, Portland cement con- 
crete and other similar pavements will be measured by 
area in square yards. Where removal of curb or curb 
and gutter is required in conjunction with the removing 
of surface or base course, these structures will all be 
classed as removing surface course, or base course and 
will be measured by area in square yards. Unless other- 
wise provided, any items for the removal of pavement 
shall include the removal of all pavement as directed 
on the plans or ordered by the engineer, irrespective of 
the type or number of surface or base courses encoun- 
tered. 

Removing of curb or curb and gutter which is sepa- 
rate from and not removable in conjunction with road- 
way surface or base courses, will be measured by length 
in linear feet, measured along the face of the curb. 
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Removing sidewalk will be measured by area in square 
yards. 

Removing masonry structures, except headwalls, will 
be measured by volume in cubic yards. 

Removing fence, including gates, will be measured by 
length in linear feet, center to center of end posts. If 
the proposal contains no item for Remove Fence, 
removal of short sections not exceeding one hundred 
fifty (150) feet in length shall be considered as included 
in compensation for other items of the work; if any 
section exceeds one hundred fifty (150) feet in length, 
the removal shall be paid for as Extra Work. 

Removing pipe culvert headwalls will be measured as 
units. 

Removing or moving utility poles, removing manholes 
and drop inlets will be measured as units, including all 
attached parts and connections. 


14.4 Basis of Payment. If the proposal includes a 
separate item and unit price for removing or otherwise 
disposing of any of the miscellaneous structures herein- 
after listed, the accepted quantities of such items will 
be paid for at the contract unit price bid therefor. 

The contract price, except as otherwise expressly pro- 
vided, shall be full compensation for the removal and 
disposal of miscellaneous structures and for all mate- 
rial, labor, equipment, tools, supplies, storing materials, 
excavation, backfill, and incidentals necessary to com- 
plete the work. 
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Item 
Remove.................. DAVEDICNE Bees. ee Square yard 
Remove bituminous surface...............000.0.002........- Square yard 
FEIIOVE DASE OOUT SE cr ee ce ae Square yard 
PVOTIGY POUT), 5. eat. cee Re eet Re. ee Linear foot 
Remove wuLGCr ene Gee ee ee ess or ee ot Linear foot 
Removemidewa lk sie Ao a I RE Square yard 
Remove curbrand (eutler sien, the ey 22k Linear foot 
Remove......-<-&.::.... OAS OME Yee. to Cubic yard or lump sum 
BUGHVIREV E> £OUICEIN Heer eke A ct eater ee Linear foot 
PEMIOVES DOLCS. 5 ete ee ea LL bo tie Ser Mea. ee Each 
PLETINOMES TT LSS ea Ie te ce eek ee Each 
Hemove drop iniletsias)7 alg (cdi Re chen in, BE, Each 
REMOVE NESW TAN, gee 8 os Met Oe ete eed pote We Each 
RETESET CPL PAG OG fe cine bth UE carson a hk de Ye seid gas Each 
TRETMOVE DULIGIN ECS) cnn. ces een ce ome a nae Lump sum or each 
Remove concrete siphon wells.._.............. Lump sum or each 
MeVetnintdime (Sie ee Lump sum or each 
Khandon manholeseace 2h ai Bh ae Each 
Abamionivropinicte: .omt! Rho aoe a5 50 Each 


If the proposal does not include a separate item for 
removing any of the miscellaneous structures listed 
herein, then removing such structure or structures shall 
be considered as included in the contract unit price bid 
per cubic yard for Roadway Excavation and no addi- 
tional compensation shall be allowed therefor. 

Backfill and water will not be paid for directly, but 
the cost thereof shall be included in the various pay 
items of the contract. 

If the proposal contains an item for moving a build- 
ing or buildings, the contract lump sum for such work 
shall be full compensation for constructing new founda- 
tions, moving the building and setting on new founda- 
tions, repair of damage, if any, removal and disposal of 
foundation material on which building sat, storing, sur- 
plus material or otherwise disposing of it as directed, 
moving the appurtenances of the building and for all 
labor, materials, tools, supplies, equipment and _ inci- 
dentals necessary to complete the work. 
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SECTION 15—ROADWAY AND 
DRAINAGE EXCAVATION 


15.1 Description. This item shall consist of all work 
involved in the grading and construction of the roadway, 
excavating ditches and stream channels, the satisfactory 
disposal of all excavated materials, all work necessary 
for the construction and completion of embankment, 
slopes, ditches, stream channels, dikes, approaches, 
driveways, parking areas, service highways, ramps, and 
intersecting roads, and all subsidiary work for which 
separate items in the proposal are not provided; all in 
accordance with these specifications and in conformity 
with the alignment, grades and typical cross-section 
shown on the plans and staked by the engineer. 

This item shall also include the removal and disposal 
of structures which encroach upon or otherwise obstruct 
the work when a separate item (or items) is not provided 
in the proposal for such removal and disposition. 

This item does not include material obtained from 
borrow deposits either within or outside the right-of- 
way limits, nor does it include structure excavation. 


15.2 Classification. Classification of roadway exca- 
vation shall not be made on the basis of materials 
encountered. Classification may be made by dividing the 
roadway transversely into sections and designating the 
classification within any section as Roadway Excava- 
tion A or Roadway Excavation B etc. When such 
classification is made, the designation of each section 
shall be shown on the plans and such designation shall 
not be changed regardless of the character of material 
encountered. 


15.3 General Requirements. Before breaking ground, 
clearing and grubbing shall be completed in accordance 
with Section 12 of these specifications. 
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All excavation shall be made true to lines and grades 
staked by the engineer and shall be so conducted as to 
avoid removing or loosening any material outside the 
required slopes, and any material so disturbed shall be 
replaced and or thoroughly compacted to the required 
cross section. : 

All suitable material removed from the excavation 
shall be used as far as practicable in the formation of 
embankments, subgrade, shoulders, slopes, dikes and 
backfill for structures, unless otherwise indicated on the 
plans or ordered by the engineer. No excavated material 
shall be wasted without permission. When such material 
is to be wasted, it shall be disposed of in a satisfactory 
manner, where directed. 

Intersecting roads, service highways, ramps, ap- 
proaches and driveways shall be graded as shown on 
the plans or as directed. 

The work done under this section shall begin at some 
definite place, or places, on the project, and be carried 
forward in an approximately completed manner. The 
roadway shall be graded to full cross-section width 
before placing base or surfacing of any type, unless 
otherwise provided. 

During construction of the roadway, the roadbed shall 
be maintained in such condition that it will be well 
drained at all times. 


15.4 Waterways. All ditches and stream channels 
shall be constructed as shown on the plans or otherwise 
ordered and shall be excavated true to line and grade 
as staked by the engineer. In going from cut to fill, the 
roadway ditches shall be cut to the right or left before 
reaching the fill so as to avoid damage to embankments 
by erosion. 

All suitable material from inlet or outlet intercepting 
ditches, from F.B. ditches or stream channel changes 
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shall be used in the construction of the roadway as far 
as practicable, in dikes, or otherwise disposed of as 
shown on the plans or as directed. 

V-type ditches shall be formed to the cross section and 
dimensions shown on the plans by means of suitable 
equipment which will deposit all loose material on the 
downhill side so that the bottom of the finished ditches 
shall not be less than two (2) feet six (6) inches below 
the crest of the loose material piled on the downhill side. 

To avoid destruction of natural growth during the 
construction of ditches, stream channels or dikes, travel 
of equipment shall be confined to the area within 
construction limits, except that turn-arounds may be per- 
mitted at points where they will not present an objec- 
tionable appearance from the roadway, and provided also 
that such turn-arounds shall not be located within two 
hundred (200) feet of the highway or at the end of the 
ditch or channel as the case may be, on ditches that are 
not parallel to the roadway, nor shall they be closer than 
two hundred (200) feet apart in parallel ditches. 


15.5 Disposing of Loose Rocks and Boulders. All 
loose rock and boulders occuring within the construction 
limits not required for other construction included in the 
contract, shall be broken into such sizes that insofar as 
possible they can be placed in the specified layer thick- 
nesses of embankments. The voids of all rocks so placed 
shall be filled with satisfactory excavated material. 

The contractor shall not be required to break rocks 
and boulders into sizes of less than two (2) feet in 
smallest dimension. 

All rocks and boulders that cannot be incorporated in 
the work by placing in embankments or used as riprap 
or for other purposes shall be disposed of by the contrac- 
tor, either by burying in the ground within the right of 
way, in a manner approved by the engineer, or by placing 
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at sites provided by the contractor outside the right of 
way and out of sight of the highway. If buried, the tops 
of rocks and boulders shall be not less than twelve (12) 
inches below natural ground level. If disposed of outside 
the right of way, the contractor shall obtain the written 
permission of the owner of the property upon which the 
material is to be placed. A copy of the permit shall be 
filed with the engineer. The piles shall be kept free from 
material other than rocks and boulders and shall be piled 
in a neat and orderly manner. 


15.6 Excavations Below Grade. (a) Where solid rock 
is encountered in excavation for the roadbed and unless 
otherwise shown on the plans or directed it shall be 
loosened and broken up between the limits of the shoul- 
der slopes so that no solid ribs, projections or large frag- 
ments will be within six (6) inches of the surface of 
the subgrade. 

When directed by the engineer, the material thus 
broken up shall be removed and disposed of and the 
resulting space refilled to the required subgrade elevation 
with an approved material. 

The final surface of the rock shall be left so that it will 
drain adequately and, where pockets are formed which 
will not drain, the contractor shall, at his own expense, 
provide drainage by trenching from the pocket or 
pockets to the bottom of the roadway ditch and backfill 
both the pocket and trench with a fragmentary rock, 
gravel or other suitable granular material. 

In solid rock excavation, slopes shall be constructed 
to the average neat lines staked by the engineer. No 
rock shall project or overhang more than twelve (12) 
inches from the true slope. 

(b) Any unstable material encountered in the road- 
way prism, such as muck, sod, silt, soft clay, swampy 
material or material which cannot be properly consoli- 
dated shall be removed, disposed of and replaced with 
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an approved material as shown on the plans or as 
directed by the engineer. 

(c) At grade points all undesirable top soil shall be 
excavated between the shoulder slopes, to a depth of 
eighteen (18) inches below profile grade to such distance 
into the cut as the engineer may direct. The undesirable 
top soil shall be placed in the bottom of the adjacent 
embankment at least eighteen (18) inches below sub- 
grade or placed where directed by the engineer. 

(d) All areas excavated below subgrade shall be 
refilled with the best material available from excava- 
tions or from sources of borrow or aggregate. 

This material shall be placed and compacted in accord- 
ance with the applicable requirements for Embankment. 


15.7. Blasting. The contractor shall exercise care 
in blasting not to overshoot and shall be required to 
remove, at his own expense, any material outside the 
staked slopes or grade which may be shattered or 
loosened by overshooting during blasting, except that 
for unavoidable overbreak in solid rock excavation an 
allowance will be made as hereinafter set forth. 

The engineer shall be sole judge as to whether or not 
overbreak was unavoidable. 

The contractor shall employ only thoroughly experi- 
enced and competent personnel who are expert in the 
problems of spacing and depth of drill holes, selection 
and kind of explosive and manner of loading, methods 
of firing and kindred matters. 

The engineer shall have authority to require the con- 
tractor to discontinue any method of blasting which 
results in breaking or loosening material outside staked 
slopes or grade, or is dangerous, or is destructive to 
property or landscape. He shall also have authority to 
permit only light shooting, with a few holes, containing 
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small charges being shot simultaneously in areas he 
deems conditions warrant such practice. 
The use of coyote holes in blasting is prohibited. 


15.8 Slides. Slides extending beyond the staked 
slope lines shall be removed and placed in embankments 
or otherwise disposed of as directed by the engineer. 
The slopes shall then be cut to new lines established by 
the engineer for the purpose of eliminating, insofar as 
is feasible, any unsightly appearance caused by the slide. 


15.9 Widening Cuts. When so ordered by the engi- 
neer, cuts shall be widened and cut slopes flattened over 
the widths and slopes originally staked to obtain mate- 
rials for completing embankments. 


15.10 Reserved Material. When, in the opinion of 
the engineer, certain material encountered in excavation 
should be reserved for finishing, such material shall be 
saved for this purpose. If feasible, this material shall 
be left in place until it can be hauled direct to where 
needed but, if this is not feasible, it shall be excavated, 
stockpiled, and later used for finishing. 


15.11 Slopes. All slopes, except in solid rock, shall 
be trimmed accurately to the lines staked by the engi- 
neer. The degree of smoothness shall be that normally 
obtained by hand shovel operations. A hand raked, 
“sand paper” finish is not required. Rock slopes shall 
conform as nearly as possible to the required lines and 
shall be free from decided humps and holes. Such slopes 
shall be scaled and all loose material removed. 


15.12 Method of Measurement. The volume of road- 
way and drainage excavation to be paid for shall be the 
number of cubic yards, measured in its original position 
by the method of average end areas with no correction 
for curvature, of all excavation completed and accepted 
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under this section, which yardage shall include all sur- 
face boulders and unsatisfactory material, slides, and 
overbreak, authorized for removal and payment, all lim- 
ited as provided herein and as follows: 

(a) Excavations within the lines, grades and cross 
section indicated on the plans or staked by the engineer. 

(b) Solid rock or other material requiring blasting 
actually removed as directed below the surface of the 
subgrade. No measurement shall be made of any mate- 
rial removed if the space is refilled before the engineer 
takes the necessary measurements. 

An allowance will be made for material loosened 
and broken up and not removed. This allowance shall 
not exceed the amount which would be obtained if mate- 
rial. was actually removed to a depth of six (6) inches 
below subgrade between the limits of the shoulder slopes. 

(c) Overbreak (breakage beyond the finished 
excavation as planned) if not caused by improper 
methods of excavation such as unnecessarily heavy 
charges during blasting, in an amount equal to fifty 
(50) percent of that actually occurring outside the 
staked slopes, or when occurring below the subgrade 
surface an amount equal to twelve (12) inches in depth, 
below the subgrade surface, for the full width of the 
roadway between the limits of the shoulder slopes. 

(d) Slides (slides beyond the finished earthwork as 
planned) if not caused by improper methods of exca- 
vation, such as improper drainage, undercutting mate- 
rial, or improper slope construction. 

(e) Excavation of muck, silt, soft clay, sod, swampy 
material, or other soft or yielding material when shown 
on the plans to be removed or where ordered by the engi- 
neer. 

All excavation for ditches and stream channels having 
a bottom width of less than eight (8) feet shall be classi- 
fied as drainage excavation. All excavation for ditches 
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and channels having a bottom width of eight (8) feet 
or more shall be classified as roadway excavation. There 
shall be no distinction in classification on account of 
placing ditch or stream channel excavation either in 
dikes or within the roadway prism. 

V-type ditches shall be measured in linear feet of ditch 
and each one hundred (100) feet shall constitute a unit 
of one station. The volume of excavation for such ditches 
shall not be measured. 


15.18 Basis of Payment. The following construction 
operations shall be paid for at the contract unit price 
bid per cubic yard for Roadway Excavation or for Road- 
way Excavation A, and Roadway Excavation B, as the 
case may be, for the quantities of material involved and 
no additional compensation will be allowed therefor: 

Excavating the roadway prism, including existing 
bases and bituminous pavements and surfacings; widen- 
ing cuts; excavating reserved material and rehandling 
such material from stockpiles when stockpiling is 
ordered; excavating and disposing of unsuitable mate- 
rials; loosening and breaking up rock or a mixture of 
rock and earth within six (6) inches of the surface of 
the subgrade in cut sections, whether the material is 
removed or not; removing unpreventable slides and over- 
break not resulting from overshooting; excavation of 
F.B. ditches and stream channels having a bottom width 
of eight (8) feet or more; all as shown on the plans, or 
specified or directed by the engineer. 

The excavation of F.B. ditches and stream channels 
having a bottom width of less than eight (8) feet shall 
be paid for at the contract unit price bid per cubic yard 
for Drainage Excavation. 

The excavation of V-type ditches shall be paid for at 
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the contract unit price bid per station for V-Type 
Ditches. 

The above payments shall include full compensation 
for furnishing all labor, materials, tools, supplies and 
doing all the work involved in excavating, loading, haul- 
ing, depositing and spreading or disposing of the exca- 
vated material as shown on the plans or directed by the 
engineer and in accordance with the requirements of 
this section except that clearing shall be measured and 
paid for as specified in Section 12 and overhaul shall 
be measured and paid for as specified in Section 19. 

Full compensation for constructing embankments; 
earth dikes adjacent to F.B. ditches and other locations; 
refilling spaces resulting from the removal of unsuitable 
material with approved material; backfilling excavated 
areas resulting from the removal of structures and 
drainage facilities; placing reserved roadway excavation 
as finishing for the top portion of the graded roadbed; 
placing reserved material and topsoil in stockpiles as 
specified; all as shown on the plans or directed by the 
engineer and as specified, shall be considered as included 
in the contract price paid per cubic yard for roadway 
excavation or drainage excavation for excavating the 
material or the contract price paid for furnishing the 
material, as the case may be, and no additional com- 
pensation will be allowed for such work, except that 
watering and overhaul ordered by the engineer will be 
measured and paid for as provided in Sections 28 and 19 
respectively. 


SECTION 16—BORROW 


16.1 Description. This item shall consist of exca- 
vating and placing material required to complete 
the embankments, roadbed, shoulders, intersections, 
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approaches, entrances, and protection dikes, when suffi- 
cient quantities of suitable material for such purposes 
cannot be obtained from within the limits of Roadway 
and Drainage Excavation, Structure Excavations, and 
other designated excavation, and when such additional 
material is obtained from deposits or pits outside the 
right-of-way limits. 


16.2. Materials. Borrow shall be obtained from 
sources designated on the plans or otherwise approved. 
The material furnished under this item shall consist of 
soil or a mixture of natural soil-aggregates which are 
of a character and quality satisfactory for the purpose 
intended. The contractor shall obtain the best material 
from such source, and it shall be free from sod, stumps, 
logs, roots, or other deleterious matter. 


16.3 Construction Methods. Borrow shall not be 
obtained until all other excavation items are complete 
to the extent necessary to determine the need for bor- 
row. The area in which material for Borrow will be 
obtained shall be cleared and grubbed in conformity with 
requirements in Section 12 and all grass, weeds, roots, 
and other vegetable matter shall be removed and prop- 
erly disposed of. 

The contractor shall notify the engineer sufficiently in 
advance of the requirements of any borrow excavation 
to permit the accurate measurements of the borrow pit, 
and any material removed before such measurements 
have been taken will not be paid for. 

Borrow pits shall be excavated to regular lines as 
staked to permit accurate measurement. The dimensions 
of the borrow pits will be designated and the contractor 
shall not excavate below the depth or outside limits given 
except with prior approval. The depth of excavation 
throughout the area of the borrow pits shall be as uni- 
form as practicable and the side slope shall be dressed to 
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such slope as may be directed. Unless otherwise per- 
mitted, borrow pits shall be excavated so that they will 
drain to the nearest natural outlet. 

All materials which are not satisfactory for use for 
the purposes intended shall be rejected at the pit and 
disposed of as directed by the engineer. 

If the contractor excavates more material than is 
required, the excess will not be measured for payment. 

The engineer reserves the right to replace proposed 
borrow by requiring the contractor to haul excess mate- 
rial from any point as excavated, and to place such exca- 
vated material, including structure excavation, and 
excavation from ditches in the embankment with no 
additional compensation except that payment will be 
made for authorized haul. 

All work and materials required to build and maintain 
borrow haul roads shall be at the sole expense of the 
contractor. 


16.4 Method of Measurement. Borrow will be meas- 
ured by the cubic yard in its original position, computed 
by the method of average end areas, of material accept- 
ably excavated, including unsuitable material disposed 
of as directed by the engineer. All excavated borrow 
material in excess of that required for or not incor- 
porated in the work will not be included in the quantity 
measured for payment. 


16.5 Basis of Payment. The quantity of borrow, 
measured as provided above, and acceptably placed in 
the work, shall be paid for at the contract unit price bid 
per cubic yard for Borrow, which payment shall be 
full compensation for furnishing, excavating, loading, 
and placing the material, and for all labor, equipment, 
tools, supplies, and incidentals necessary to complete 
the work specified. 

Haul in excess of the free haul shall be paid for as pro- 
vided in Section 19, Overhaul. 
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SECTION 17—SELECTED BORROW 


17.1 Description. This item shall consist of excavat- 
ing and placing selected granular materials in one or 
more courses for subgrade in accordance with these 
specifications and in conformity with the lines, grades 
and the typical cross sections shown on the plans or as 
directed by the engineer. 


17.2. Materials. The material shall be obtained from 
sources indicated on the plans, designated in the special 
provisions, or as directed by the engineer. 

The contractor shall be required to obtain the best 
material available from the source designated. 

Selected borrow shall conform to the size and quality 
requirements prescribed in the special provisions and 
if size and quality requirements are not prescribed 
therein, the material shall consist of naturally occurring 
granular material such as pit-run gravel, sand, decom- 
posed granite, or slide rock and shall be free from wood, 
roots and bark, but shall contain sufficient sand or filler 
to permit compaction of the subgrade. The maximum 
size of this material shall not be greater than two-thirds 
the compacted thickness of the course. When the sources 
of selected borrow are designated in the special provi- 
sions or indicated on the plans, the contractor may, after 
properly stripping the pit, place the naturally occurring 
material directly on the roadway without further treat- 
ment other than the removal of oversized stones, blading 
or processing to secure uniformity, and watering and 
rolling as may be required. Oversize material, either 
loose or partly buried greater than three (8) inches in 
largest dimension shall be removed from the surface of 
the roadbed and shall be disposed of as directed. 

The contractor shall use necessary precautions in load- 
ing selected borrow to insure reasonable uniformity in 
grading, and the inclusion of such portions of binder 
material as directed. 
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17.3 Construction Methods. Unsuitable overburden 
shall be stripped to the required depth and be disposed 
of as directed by the engineer. The selected borrow shall 
be excavated to the lines and grades set by the engineer. 

The contractor shall supply and use suitable equipment 
capable of working the pit face to obtain uniform grada- 
tion and mixture of pit material. 

The surface of the subgrade upon which the selected 
borrow is to be placed shall conform to the established 
lines and grades and shall be reasonably smooth and 
uniform. 

The material shall be evenly spread over the surface 
of the subgrade to such depth that when compacted it 
shall have the thickness shown on the plans or as 
ordered. The material as placed on the subgrade shall 
be processed and respread to insure the elimination of 
hard spots and to secure a uniform mixture and compac- 
tion. 

Compaction shall be secured by the application of 
water and rolling as required. 


17.4 Method of Measurement. Selected borrow shall 
be measured by the cubic yard in its original position by 
the method of average end areas, or the ton determined 
in accordance with the requirements of Section 9, Meas- 
urement and Payment. 

The quantity to be paid for shall be the quantity 
actually used in the roadway and will not include over- 
burden or material not suitable for the purpose intended 
or for material placed outside staked lines and grades 
of the roadway prism. 


17.5 Basis of Payment. The quantity, measured as 
provided above, shall be paid for at the contract unit 
price bid per ton or per cubic yard for Selected Borrow, 
which payment shall be full compensation for all labor, 
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materials, tools, supplies, equipment, and doing all the 
work involved in clearing, grubbing and stripping the 
borrow site if necessary; excavating and processing 
the material to conform to the specified size and/or 
quality requirements; loading, hauling, including any 
overhaul; and spreading the material on the roadbed 
as specified. 

Watering, ordered by the engineer, shall be measured 
and paid for as provided in Section 28. 

Rolling, as ordered by the engineer, shall be measured 
and paid for as provided in Section 29. 


SECTION 18—ROUNDED AND 
TRANSITION SLOPES 


18.1 Description. This item shall consist of round- 
ing and shaping slopes, when required, in accordance 
with the typical cross sections shown on the plans or 
ordered by the engineer. 


18.2 Construction Methods. The top of cut slopes 
shall be rounded by excavating to blend the cut 
slopes with the adjacent natural terrain. Embankment 
slopes shall be rounded by filling the bottoms of the 
embankments to blend with the natural ground surface. 
At the intersection of cuts and fills, slopes shall be 
adjusted and warped to blend into each other or into 
the natural ground surface without noticeable break. 

Slopes will be staked for flattening and rounding in 
places where the material is other than solid rock. Rock 
formations such as shales, decomposed sandstone and 
granite that can be readily excavated by means of hand 
tools, shall have the slopes flattened and rounded the 
same as earth slopes. A layer of earth overlying a rock 
cut shall be rounded above the rock the same as earth 
slopes. Where the depth of cut or fill is insufficient to 
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provide the full rounding required, the distance for 
rounding shall be proportionately adjusted. 

Final trimming of rounded and transition slopes shall 
be done after the earthwork, drains, and structures have 
been substantially completed and after the structures 
have been backfilled. 

Slope rounding. and warping shall also apply to all 
drainage ditches when such rounding will improve the 
appearance of the roadside. 

Whenever the treatment of the slopes may destroy 
or injure standing timber, trees, or other vegetation 
which should be preserved, adjustments in slope grading 
will be made by the contractor as directed by the engi- 
neer. These adjustments shall be effected by a gradual 
transition from the theoretical grading section required. 

The degree of smoothness required in rounding and 
warping slopes shall be as specified in Article 15.11, of 
these specifications. 


18.3 Method of Measurement. The quantity of 
rounded or transition slope to be paid for shall be 
measured in linear feet of slopes, treated as specified, 
measured along the roadway ditch each side of the 
roadway centerline, and each one hundred (100) feet 
shall constitute the unit of one station. Rounding of 
shoulders or bottoms of side ditches, when required, shall 
not be measured for payment. 


18.4 Basis of Payment. The quantity, measured as 
provided above, shall be paid for at the contract unit 
price bid per station for Slope Rounding, which pay- 
ment shall be full compensation for furnishing all labor, 
materials, tools, supplies, equipment, and incidentals 
necessary to complete the work. 

In addition to the payment specified above, the quan- 
tity of excavation required shall be measured and paid 
for as prescribed in Section 15. 
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SECTION 19—OVERHAUL 


19.1 Description. This item shall consist of the 
transportation of roadway excavation and borrow when 
the gross haul exceeds the free haul. The limit of free 
haul shall be fixed at five hundred (500) feet. 


19.2 Method of Measurement. When separate pay- 
ment is provided, overhaul shall be measured by the yard 
station or by both the yard station and the yard mile. 
A yard station shall be one (1) cubic yard hauled one 
hundred (100) feet. A yard mile shall be one (1) cubic 
yard hauled one (1) mile. Computation of overhaul shall 
be made by means of a mass diagram when practicable. 

Except as provided below, measurement shall be made 
by the yard station and the overhaul distance shall be 
the distance, less five hundred (500) feet, between the 
center of volume in original position and the center of 
volume after placing. The number of yard stations shall 
be the product of the volume of the overhauled material, 
measured in its original position, and the overhaul dis- 
tance. 

When proposal items are included for both yard sta- 
tion and yard mile overhaul, overhaul for the first one 
thousand (1,000) feet shall be measured in yard stations 
as specified above. In addition, overhaul on the portion 
of the gross haul in excess of one thousand (1,000) feet 
shall be measured in yard miles and the overhaul dis- 
tance shall be the distance, less one thousand (1,000) 
feet, between the center of volume in original position 
and the center of volume after placing. The number of 
yard miles shall be the product of the volume of the 
overhauled material, measured in its original position, 
and the overhaul distance. 

Gross haul shall be measured along the centerline of 
construction in the case of roadway excavation and along 
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the shortest feasible route as determined by the engineer 
in the case of borrow. 

Overhaul shall be computed only on the volume of 
acceptable roadway excavation and borrow paid for as 
specified in Sections 15 and 16. 


19.3. Basis of Payment. Unless an item is included 
in the proposal, the contract unit price per cubic yard 
for roadway excavation or borrow shall be considered as 
including payment for overhaul. 

When an item of overhaul is included in the proposal, 
the quantity or quantities measured as provided above, 
shall be paid for at the contract unit price bid as follows: 

Per yard station for “Overhaul, Yd. Sta.” and per yard 
mile for “Overhaul, Yd. Mile,” as the case may be, which 
price or prices shall be full compensation for all labor, 
materials, tools, supplies, equipment, and incidentals 
necessary to complete the work. 


SECTION 20—EMBANKMENTS 


20.1 Description. This item shall consist of con- 
structing stable, well-compacted embankments (fills), 
including the preparation of the ground areas upon 
which they are to rest; the placing of approved materials 
within the roadway areas where unsuitable embankment 
foundation material has been removed; the construction 
of earth dikes; and the placing of embankment material 
in holes, trenches, pits and other depressions within the 
roadway prism; in accordance with these specifications 
and conforming to the lines, grades and typical cross 
sections shown on the plans and staked by the engineer. 


20.2 Foundation. All foundations for embankment 
shall be reasonably free from organic material such as 
leaves, grass, roots, and wood. Vegetation of a height 
greater than one (1) foot shall be cut and properly 
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disposed of before embankment is placed thereon. Heavy 
sod and other perishable material shall be removed from 
within the area of the roadbed and other unstable mate- 
rial shall be removed and disposed of or otherwise 
treated as shown on the plans or as directed’ by the 
_engineer. 

The relative compaction of the natural ground area 
upon which embankments are to be constructed, where 
embankments are five (5) feet or less in height, shall 
not be less than ninety (90) percent. When necessary to 
conform to this compaction requirement, the natural 
ground area within the embankment limits shall be 
plowed, rooted or scarified to a depth of not less than 
six (6) inches, adequately moistened and compacted. 
Compaction of the natural ground to conform to the 
above specified requirement shall be performed as here- 
inafter specified for compacting embankment materials. 

Ice and snow shall be removed from the surface of 
the ground prior to the placing of embankment thereon, 
however if subsurface materials are frozen, operations 
shall be suspended. 

Where embankment is to be constructed on a hillside, 
the natural ground surface within the embankment area 
shall be stripped of sod and humus and shall then be 
plowed and scarified, or when the nature of the material 
in the hillside slope is such that it is hard and smooth, 
it shall be benched or terraced as may be necessary to 
adequately key the existing ground and the embankment 
built thereon. 

Where embankment is to be constructed against exist- 
ing embankments or where embankment is to be con- 
structed one-half (14) width at a time, the slopes of 
the old embankment or new fill shall be cut into or 
benched as the new embankment is brought up in layers. 
Material thus cut out shall be spread and incorporated 
in the new fill as part of the embankment construction. 
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The cost of all such benching, plowing, rooting, scari- 
fying or terracing shall be considered as included in the 
various pay items of the contract, and no direct payment 
shall be allowed unless otherwise specifically provided 
on the plans or in the special provisions. 

Where embankments are to be constructed across low 
swampy ground, which will not support the weight of 
the hauling equipment, the lower part of the embank- 
ment may be constructed by end dumping to form a 
uniform layer of a thickness not greater than that nec- 
essary to support the hauling equipment while placing 
subsequent layers. The remainder of such embankments 
shall be constructed in layers and compacted as here- 
inafter specified. 

If embankment is to be placed over an existing bitu- 
minous surface, the top of which is twelve (12) inches 
or less below the subgrade elevation of the proposed new 
pavement, the existing roadway shall be loosened to a 
depth of not less than twelve (12) inches. This loosened 
material shall be spread uniformly over and compacted 
for the full width of the subgrade plus one (1) foot on 
each side. No direct compensation shall be allowed for 
this loosening, spreading, and compacting, but the cost 
thereof shall be included in the various pay items of the 
contract. 

If the embankment is to be placed over an existing 
bituminous surface, the surface of which is more than 
twelve (12) inches but less than three (8) feet below 
the subgrade elevation of the proposed new pavement, 
the existing surface shall be loosened to a depth suffi- 
cient to prevent possible trapping of water above the 
existing surface. No direct compensation will be allowed 
for this loosening, but the cost thereof shall be included 
in the various pay items of the contract. 
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20.3 Materials. Embankments shall be constructed 
with suitable materials excavated as prescribed in Sec- 
tion 15 or Section 16, and with any excess materials from 
other operations which are acceptable and suitable for 
use. . 

All materials used in embankment shall be free from 
objectionable material such as leaves, grass, roots, logs, 
stumps, brush, or other perishable material. 

When there is a choice of material and when prac- 
ticable, the excavation shall be made so that the best 
material will be placed on top of the embankment for at 
least one (1) foot in depth. This paragraph shall not be 
interpreted as to require the contractor to stockpile and 
subsequently rehandle embankment material except as 
provided in Section 15. 

No materials shall be placed in the embankment when 
either the material, foundation, or the embankment on 
which it would be placed is frozen. 


20.4 Construction Methods. (a) General. Fine mate- 
rial suitable for finishing shall be placed on top. Except 
as otherwise provided below, clods or hard lumps over six 
(6) inches in greatest dimension shall be broken up 
before compacting the material in the embankment. 
Rocks or lumps of hardpan, cemented gravel, or similar 
material which cannot be broken readily shall be well 
distributed throughout the embankment and sufficient 
earth or other fine material shall be placed around the 
large material as it is deposited in order to fill the inter- 
stices and produce a dense compact embankment. 

Sod, mixed with satisfactory soil or humus-bearing 
soil, shall be placed on the slopes. When ordered by the 
engineer or shown on the plans, sod and humus-bearing 
soil shall be hauled and distributed uniformly over slopes 
of rock embankments or otherwise disposed of. 
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When selection is possible, clay, silt, and other high- 
shrinkage materials shall be deposited at the bottom of 
the fill and in no case shall such material be placed in 
embankment within two (2) feet of the finished grade. 

Embankments shall be constructed so that after com- 
paction they will conform to the lines, grades and typical 
cross sections shown on the plans and staked by the 
engineer. . 

The filling around and over culverts and other struc- 
tures in the embankment area shall be completed before 
the embankment is started. It shall be performed as a 
separate operation with the fill material placed in thin 
layers and thoroughly compacted by means of rollers, 
mechanical tampers, and hand tools in accordance with 
Section 22, Backfill. The structures shall be covered 
sufficiently to protect them from damage from equip- 
ment or rolling rocks during the embankment construc- 
tion. 

Where embankments are to be made of material from 
rock cuts or other material which is unsuitable for fin- 
ishing the roadbed, the upper six (6) inches of the 
roadbed shall be formed of approved material. 

If material required for the formation of the roadbed 
embankment is wasted by the contractor, contrary to 
these specifications or to the orders of the engineer, the 
contractor shall replace at his own expense such wasted 
material with other approved material. 

No fill shall be placed against any new masonry, abut- 
ment, wing walls, retaining walls or culverts or over any 
culvert, bridge, or arch until permission shall have been 
given by the engineer. Filling around culverts, bents, 
and piers, and fill placed below the natural ground sur- 
face at abutments, wings, and retaining walls shall be 
deposited on all sides to approximately the same eleva- 
tion at the same time. Filling at arch structures shall 
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be carried up in horizontal layers, symmetrical from the 
haunch to the crown and simultaneously over all piers, 
abutments, and arch rings. Special precautions shall be 
taken to prevent wedging action of filling material 
against structures. If the engineer directs, the back- 
slopes of excavation shall be destroyed by stepping or 
serrating. 

(b) Placing Layers. Embankments shall be con- 
structed in layers not exceeding the depth indicated 
herein and parallel with the finished grade for the full 
width of the embankment. 

Embankments built of soil, granular material or shale 
(rolled embankments) shall not exceed eight (8) inches 
in thickness before compaction. 

When embankments are built of a mixture of rocks, 
boulders, granular material, said materials shall be 
placed, if practicable, so that the larger particles of 
material are placed near the outer slopes and the finer 
material near the center of the roadway. The fine mate- 
rials shall be incorporated in the embankment as set 
forth above for rolled embankment, and the larger mate- 
rials shall be placed as specified for rock embankment. 
However, if there is a preponderance of large rock and 
boulders, an embankment of above material shall be 
constructed in uniform layers placed across the entire 
width of the embankment prism. The thickness of the 
layers will be dependent on the size of rock or boulders 
but shall not exceed thirty-six (36) inches in depth and 
shall be compacted to the maximum compaction obtain- 
able by routing the loaded hauling equipment over the 
entire width of the layer, supplemented by the use of 
approved rollers. 

(c) Placing Rock. To the extent of project require- 
ments for embankment, all rock from excavation shall be 
used for embankment. The contractor shall plan his 
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grading operation to use rock which may be encoun- 
tered in excavation in accordance with the following 
provisions: 

Rock, in general, shall be placed so as to form the 
base of embankment for the full width of the cross sec- 
tion; on the side slopes or slopes of a new embankment 
being placed; on the side slopes or slopes of an embank- 
ment already in place requiring widening or where 
excess rock may be wasted; or on the side slopes and 
top of rolled embankment made of embankment mate- 
rials other than rock. 

Before any rock fill is superimposed upon a rolled 
embankment, the top shall be sloped from the center to 
the sides at the rate of approximately one (1) inch per 
foot, and all loose material shall be thoroughly com- 
pacted. Rock shall be placed in such a manner that 
water can drain from voids contained therein. 

Rock fills shall be placed in not to exceed three (3) 
foot layers and, unless otherwise ordered, need not be 
rolled. Rock which cannot be incorporated into three 
(3) foot layers shall be reduced in size until it can be 
so incorporated. Care shall be exercised in placing rock 
so that the side slopes will conform substantially with 
the requirements of the plans. 

When rock and other embankment material are exca- 
vated at approximately the same time, the rock shall 
be incorporated into the outer portions of the embank- 
ment as rock fill and the other material shall be incor- 
porated into the inner portions as rolled embankment. 
Rolled embankment adjacent to rock fills shall be held 
at substantially the same elevation as the rock but 
always above the work and of sufficient width to permit 
the proper compaction of this portion. In all rock slopes 
the rock shall be placed with the larger rocks at the 
outer base and the smaller rocks installed near the rolled 
embankment. 
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When there is insufficient material other than rock 
in the excavation to permit properly compacted layers, 
the rock shall be placed for the full cross-section width 
with the larger rocks well distributed and the void 
spaces filled with the smaller rocks and fragments. 

Where structures are located under a rock embank- 
ment, they shall be covered with not less than two (2) 
feet of satisfactory soil or granular materials from the 
excavation before the embankment is placed over the 
structure. 


20.5 Compaction. Compaction of embankments shall 
be done with approved pneumatic-tired rollers, multiple- 
smooth-wheeled powered rollers, or self-cleaning tamp- 
ing rollers conforming to the requirements set forth in 
Section 29, Rolling. The type of roller used shall be 
suited to the character of soil in the embankment. 
Types found unsuitable, after trial, in obtaining thor- 
ough compaction shall be replaced by another type when 
so ordered by the engineer. 

The contractor shall provide at least one tamping 
roller of not less than two units and one pneumatic- 
tired roller for each three hundred (300) cubic yards, 
or fraction thereof, of material placed an hour. The 
quantity of material placed per hour shall be determined 
by averaging the total quantity of material placed in 
one (1) day or one shift of operation, measured in 
excavation. Where tamping-type rollers are used, the 
contractor shall be permitted to use two (2) rollers of 
two units for each four hundred (400) cubic yards of 
material placed in embankment per hour. 

The rolling equipment shall be used when and as 
ordered by the engineer, until the required compaction 
is obtained, and the selection of type shall be at the 
discretion of the engineer. The roller shall be so oper- 
ated that the compaction of each layer shall be uniform 
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for the full width of the cross section. The soil beneath 
each layer shall be stable enough to support without 
displacement the rolling specified for each succeeding 
layer. 

Each layer of soil, granular material, or shale shall 
be leveled, rolled and thoroughly compacted to a rela- 
tive compaction of not less than ninety (90) percent as 
determined by the compaction tests when tested in 
accordance with the method in use by the laboratory 
of the department. 

Embankment material which is not sufficiently moist 
to compact shall be sprinkled with water as directed by 
the engineer, either during excavation or when being 
placed in embankment. If the embankment material is 
rock, sufficient water shall be applied to flush the fine 
particles into the interstices of the rock. 

The moisture content of the embankment material, 
at the time of compaction, shall be such that the den- 
sity hereinbefore specified can be expediently obtained - 
with the equipment being used. 

At locations that are inaccessible to the roller, the 
embankment shall be brought up in layers of the 
thickness specified above and each layer shall be com- 
pacted thoroughly with mechanical tampers or by hand 
tamping. 

The contractor shall provide and use sufficient equip- 
ment of the type and weight ordered to obtain the 
required compaction in all areas including those that 
are inaccessible to ordinary rolling equipment. 

The top six (6) inches of completed subgrade in cuts 
shall be compacted to the same density as required for 
each layer of embankment. 

When the proposal does not contain an item for 
Rolling, compaction shall be obtained by routing the 
hauling and spreading equipment traffic over the 
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embankment area in such a way that all portions of the 
layer are uniformly covered by the wheels and crawlers. 


20.6 Maintenance. The contractor shall be respon- 
sible for the stability of all embankments made under 
the contract and shall bear the expense of replacing 
any portion which may have become misplaced due to 
carelessness or negligent work or failure to take proper 
precautions. 

Embankments shall be maintained true to grade and 
cross section until the completion of the contract. 


20.7 Method of Measurement and Basis of Payment. 
Embankment construction will not be measured or paid 
for directly, but is designated as a necessary part of 
the construction, and the contract unit prices bid for 
the materials with which the embankments are con- 
structed shall be full compensation for the construction 
of embankments in accordance with the provisions and 
requirements as contained herein; and for furnishing 
all labor, material, tools, supplies, equipment, and inci- 
dentals necessary to complete the work except as fol- 
lows: 

(a) Sod and soft unstable materials excavated and 
removed from the foundation shall be measured and 
paid for as provided in Section 15, Roadway and Drain- 
age Excavation. 

(bo) Water, applied as ordered for use in embank- 
ment compaction, will be measured and paid for as 
provided in Section 28, Watering. 

(c) Rolling, when it appears as an item in the pro- 
posal, will be measured and paid for as specified in 
Section 29, Rolling. 
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SECTION 21—STRUCTURE EXCAVATION 


21.1 Description. Structure excavation shall consist 
of the removal of all material of whatever nature 
encountered for the construction of foundations for 
bridges, retaining walls, headwalls for culverts, and 
other structures; the excavation of trenches for pipe 
and box culverts, cut-off walls for slope paving and 
concrete aprons, footings for riprap and other exca- 
vation specifically designated on the plans, in these 
specifications or in the special provisions as structure 
excavation, including the work of disposing of surplus 
material and cleaning up the sites. Structure excavation 
shall include the furnishing of all equipment and the 
construction or installation of all cofferdams, cribs and 
other facilities which may be necessary to perform the 
excavations and the subsequent removal of such facili- 
ties except where they are required or permitted by the 
plans or specifications to remain in place. It shall also 
include all the necessary clearing and grubbing within 
the proposed structure area and removing old struc- 
tures or parts thereof as required if the proposal does 
not include separate bid items for such work. 

For specific requirements pertaining to the excava- 
tion involved in the installation of pipe culverts and 
underground piping, attention is directed to those sec- 
tions of these specifications governing such work. 


21.2 Classification. Classification of structure exca- 
vation will not be made on the basis of materials or 
conditions encountered. Classification of excavation, if 
made, will be on the basis of the material removed 
between certain elevations, and such classification as 
shown on the plans or set forth in the special provisions 
shall not be changed regardless of the material encoun- 
tered. 
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21.38 General Requirements. The contractor shall 
notify the engineer a sufficient time in advance of the 
beginning of excavation for structures so that elevations 
and measurements may be taken of the existing ground 
before it is disturbed and of all existing substructure 
units within the limits of excavation for structures 
before they are removed. Any material excavated or 
removed before these measurements have been taken 
will not be paid for. 

The excavated area shall conform to the outlines of 
the footings, as shown on the plans, and shall be of 
sufficient size to permit placing of the full width and 
length of the footings shown. The elevation of the bot- 
toms of footings as shown on the plans shall be con- 
sidered as approximate only, and the engineer may 
order, in writing, such changes in dimensions or ele- 
vation of footings as may be necessary to secure a 
satisfactory foundation. 

All rock or other hard foundation material shall be 
freed from all loose material, cleaned and cut to a firm 
surface, either level, stepped, or serrated, as may be 
directed by the engineer. All seams and crevices shall 
be cleaned out and filled with concrete mortar or grout. 

Where masonry is to rest on material other than rock 
or boulders, special care must be given not to destroy 
its bearing value and the final removal of the foundation 
material to grade shall not be made until just before 
the masonry is to be placed. 

Except where a seal is provided for by the plans or 
ordered, wet pits shall be unwatered for inspection and 
for construction of foundations. 

Should the contractor remove foundation excavation 
below grade, he shall backfill to the required elevation 
at his own expense with concrete or with foundation 
fill, as directed by the engineer. 
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Where the existing foundation material is of such 
character it would not safely support the contemplated 
load, the engineer may direct that foundation piles be 
driven in the footing area. This piling shall be furnished, 
driven, and paid for under the provisions of Section 50. 

Excavated material which is suitable for backfilling 
shall be so utilized or used in embankments, or for any 
combination of these as directed. Surplus or unsuitable 
material shall be disposed of so as to cause no obstruc- 
tion to flow of streams; or otherwise impair the efficiency 
or appearance of the structure. It shall be disposed of 
as directed and in such manner as to prevent damage 
to property or the creation of unsightly conditions, and 
shall not be placed where it will interfere with the 
operation of trains or impair the roadway ditches, etc. 


21.4 Cofferdams and Cribs. Cofferdams for founda- 
tion construction shall be carried well below the bottom 
of the footings and shall be well braced and as water- 
tight as practical. The interior dimensions of coffer- 
dams shall be such as to provide sufficient clearance for 
constructing forms and, when no seal is placed, to 
permit pumping outside the forms. 

The contractor shall submit for approval drawings 
showing proposed method of construction of cofferdams 
or cribs. Approval of such drawings shall in no way 
relieve the contractor of his responsibility under the 
contract for the successful completion of the improve- 
ment. Cofferdam construction shall not start before the 
submitted drawings are approved and returned. 

Cofferdams or cribs shall be constructed for all abut- 
ments and piers where water or unstable soil is encoun- 
tered or where, in the opinion of the engineer, it may 
become unstable. Cofferdams shall also be constructed 
to protect green concrete against damage from a sudden 
rising of the stream and to prevent damage to the 
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foundation by erosion. No timber or bracing shall be 
left in cofferdams that would, in any way, extend into 
the substructure masonry, without written permission 
of the engineer. ‘ 

Cofferdams which are tilted or moved out of position 
by any cause whatsover during the process of sinking, 
shall be righted or enlarged so as to provide the neces- 
sary clearance and proper pier location and such work 
shall be at the sole expense of the contractor. 

In streams, at a time of probable flood, cofferdam 
walls shall be vented at low-water elevation to insure 
full hydrostatic head both inside and outside of the 
cofferdam during the period of pouring and setting of 
seals. 

After the completion of the substructure, the coffer- 
dams with all sheeting and bracing shall be removed 
to the level of the stream bed, by the contractor, at his 
own expense and such removal shall be performed in 
such a manner as not to disturb or mar the finished 
concrete foundation. 


21.5 Foundation Seal. When conditions are encoun- 
tered which, in the opinion of the engineer, render it 
impracticable to unwater the foundation before placing 
masonry, he may require the construction of a concrete 
foundation seal of such dimensions as may be necessary. 

The foundation enclosure shall then be pumped out 
and the balance of the masonry placed in the dry. When 
weighted cribs are employed and the weight utilized 
to partially overcome the hydrostatic pressure acting 
against the bottom of the foundation seal, special 
anchorage such as dowels or keys shall be provided to 
transfer the entire weight of the crib into the founda- 
tion seal. 


21.6 Pumping. Pumping from the interior of any 
foundation enclosure shall be done in such manner as 
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to preclude the possibility of the movement of water 
through any fresh concrete. No pumping will be per- 
mitted during the placing of concrete or for a period of 
at least twenty-four (24) hours thereafter, unless it be 
done from a suitable pump separated from the concrete 
work by a watertight wall or other effective means. 

Pumping to unwater a sealed cofferdam shall not 
commence until the seal has set sufficiently to withstand 
the hydrostatic pressure. 


21.7 Inspection. After each excavation is completed, 
the contractor shall notify the engineer, and no masonry 
shall be placed until the engineer has approved the 
depth of excavation and the character of the foundation 
material. 


21.8 Backfilling. After the structure has been com- 
pleted, the areas around the structure shall be filled 
with approved material as required in Section 22, 
Backfill. 


21.9 Method of Measurement. The yardage of water 
or any other liquid will not be included in the measure- 
ment for payment, except that the yardage of mud, 
muck, or similar semi-solid matter not resulting from 
construction operations and which cannot be pumped or 
drained away shall be included. The quantities of earth- 
work to be paid for as structure excavation shall be the 
volumes in cubic yards computed in accordance with the 
following provisions: 

The limits for payment of structure excavation shall 
be those shown on the plans or ordered by the engineer 
or hereinafter set forth and shall include such portions 
of the existing substructure units as are in those limits. 
In the case where a structure is removed and another 
structure installed at the same, or nearly the same loca- 
tion, structure excavation shall not include the volume 
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in place about the existing structure bound by vertical 
planes six (6) inches outside and parallel to the struc- 
ture and from the bottom of the structure to the top 
limits of excavation. : 

Excavation for foundations shall be bounded by the 
existing ground surface or existing substructure unit 
(the elevation of bottom of footing) and vertical planes 
eighteen (18) inches outside of and parallel to the neat 
footings, provided that if the engineer orders the exca- 
vation carried below the bottom of the footing for the 
purpose of constructing a foundation seal or placing a 
sub-foundation course, such excavation shall be included 
in the volume measured for payment. 

The quantity of excavation for pipe culverts, pipe 
culvert extensions and underground piping, will be the 
quantity actually removed but not to exceed the volume 
in place bound by the ground surface as it exists at the 
time when the excavation is started, the invert elevation 
of the pipe, and vertical planes twelve (12) inches out- 
side of and parallel to the pipe, for pipes thirty (30) 
inches or less in diameter; and vertical planes eighteen 
(18) inches outside of and parallel to the pipe, for pipes 
thirty-six (36) inches or over in diameter, provided 
that the volume so measured for payment shall include 
only that portion not measured for payment as described 
above. 

The upper limit for payment of structure excavation 
shall be as set forth above with the following exceptions: 

Where structure excavation is performed within the 
roadway excavation areas or ditch and channel excava- 
tion area, the upper limit shall be the planes of the 
bottom and side slopes of said areas excavated as shown 
on the plans or ordered by the engineer. Where it is 
required that the structure excavation be made in new 
embankment, the upper limit shall be the planes of the 
new embankment at the elevation shown on the plans 
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or specified for construction in advance of performing 
the required structure excavation. When footings are 
founded in embankment areas, the upper limits shall be 
the surface of the embankment at the time the excava- 
tion is made but in no case shall the upper limit be above 
the planes of the new embankment shown on the plans. 


21.10 Basis of Payment. The yardage, measured as 
provided above, shall be paid for at the contract unit 
price bid per cubic yard for Structure Excavation, 
which payment shall be full compensation for all clear- 
ing, grubbing, cofferdams, cribs, sheeting, shoring, 
bracing, pumping and unwatering; for removing and 
disposing of all excavated material not included in bid 
items pertaining to the removal of existing structures; 
and for furnishing all material, labor, tools, equipment, 
and doing all the work involved to complete this item 
of earthwork. 

When foundation fill is specified and furnished for 
refilling, it shall be measured and paid for in accordance 
with the pertinent provisions of Section 23, Founda- 
tion Fill. 

When a foundation seal or concrete mortar or grout 
is ordered by the engineer, the concrete masonry shall 
be measured by the cubic yard of volume in place as 
authorized by the engineer, and the quantity thereof so 
measured shall be paid for at the contract unit price 
bid for the concrete masonry in the adjacent footing. 

No compensation will be made for the removal and 
disposal of material which may come into an excavation 
from outside the designated limits or for the removal 
and disposal of swell material resulting from the driving 
of piles in an excavation. 
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SECTION 22—BACKFILL 


22.1 Description. Structure backfill shall consist of 
placing and compacting, to the lines designated on the 
plans or as specified herein or ordered by the engineer, 
backfill material in foundation excavations for bridges, 
retaining walls, headwalls for culverts, and other 
structures; placing and compacting backfill material in 
trenches for culverts and pipes; and other backfill 
specifically designated on the plans or in these specifica- 
tions or in the special provisions as structure backfill. 
This item does not include backfilling minor miscel- 
laneous structure excavations outside the limits of the 
roadway. 


22.2 Materials. Material for use as structure back- 
fill shall be selected material obtained from the excava- 
tion for the structure, from roadway and drainage 
excavation or other designated areas. The structure 
backfill material shall be free from stones or lumps of 
material exceeding three (38) inches in greatest dimen- 
sion and shall be free from sod, frozen earth material, 
and organic materials. 

If suitable replacement material is not found in the 
excavations set forth above, it shall be materials 
conforming to the requirements for selected borrow, 
selected material surface or gravel base courses, which- 
ever appears as an item in the proposal and it shall be 
measured and paid for as provided in that item. 


22.3 General Requirements. Compaction of backfill 
or embankment around all structures shall be secured 
with mechanical tamping units and the material shall 
be placed at a rate which will permit efficient use of 
mechanical tampers in securing the required compaction. 
The mechanical tamping units shall be approved air, 
gasoline or electric driven tampers. Adequate power and 
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incidental equipment shall be supplied to operate the 
tamper units efficiently to compact the material to the 
requirements specified. 

Backfill material shall be placed in uniform horizontal 
layers not exceeding four (4) inches in loose thickness 
before compaction and shall be brought up uniformly 
on all sides of the structure or improvement in order 
to avoid bending or distortional stresses. Each layer of 
backfill shall be moistened as directed by the engineer 
and thoroughly tamped until the relative compaction is 
not less than ninety (90) percent. Compaction of back- 
fill material by ponding or jetting will not be permitted. 

Material resulting from structure excavation and not 
used as structure backfill shall be deposited in roadway 
embankments in accordance with the requirements 
specified elsewhere or otherwise disposed of along the 
roadway as directed by the engineer and no additional 
compensation will be allowed for such work. 

Structure backfill shall not be placed until the struc- 
ture or facilities have been inspected by the engineer 
and approved for backfilling. No backfill material shall 
be deposited against the back of concrete abutments, 
concrete retaining walls, or the outside walls of concrete 
box culverts until the concrete has developed a strength 
of two thousand five hundred (2,500) pounds per square 
inch in compression, as determined by test samples 
cured under conditions similar to those prevailing at 
the site and tested in accordance with the standard 
methods in use in the laboratory. 

Where backfill is placed against waterproofed sur- 
faces, care shall be taken that no damage is done to the 
waterproofing material. 


22.4 Placing at Abutments, Piers, Wingwalls and 
Retaining Walls. Immediately after the removal of 
forms and with the approval of the engineer, all spaces 
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excavated and not occupied by abutments, piers, or other 
permanent work shall be refilled with earth up to the 
surface of the surrounding ground or to the limits desig- 
nated on the plans or as described herein. All backfill 
shall be thoroughly compacted in accordance with the 
provisions given above. 

Special precautions shall be taken to prevent any 
wedging action against any masonry or walls, and the 
slopes bounding the excavations for abutments, wing 
walis and other permanent work shall be destroyed by 
stepping or serrating to prevent such wedging action. 


22.5 Placing at Culverts. After the bedding has 
been prepared and the culverts installed or constructed 
as required by the pertinent specifications, selected 
material from excavation or from other sources shall be 
placed along both sides of the culvert equally in uniform 
layers not exceeding four (4) inches in depth (loose 
measurements), wetted as required and thoroughly com- 
pacted with mechanical tampers so that on each side of 
the culvert there shall be a berm of thoroughly com- 
pacted material at least as wide as the external diameter 
of the pipe culvert or outside vertical height of the 
RCB culvert, except insofar as undisturbed material 
obtrudes into this area. 

Special care shall be taken in placing and thoroughly 
compacting the material under the haunches of all pipe. 

Unless otherwise directed, the backfilling shall con- 
tinue as described to the level of the ground or to an 
elevation six (6) inches above the structure in the case 
of a pipe culvert in projection, or even with the top of 
the structure in the case of an RCB culvert in projection. 

No construction or other traffic shall be permitted to 
cross any culvert until a safe minimum depth of fill 
above the culvert has been placed and consolidated in 
accordance with these specifications. The contractor 
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shall be solely responsible for protecting the structure 
from superimposed loading created by construction 
equipment or otherwise and shall repair any damage 
done to the structure or replace the structure as ordered 
without extra compensation. 

Special care shall be taken in backfilling arches, par- 
ticularly half-circle arches. The arch shall be covered 
in layers, each layer conforming to the shape of the 
arch and tamped thoroughly. 


22.6 Method of Measurement. When the item of 
backfill is included in the proposal, the quantity to be 
paid for shall be the number of cubic yards of compacted 
material in place in the completed and accepted work, 
limited as follows: 

(a) For that portion below the top limits of struc- 
ture excavation, the volume shall be that measurement 
for structure excavation less the volume of the structure 
therein. 

(b) For that portion above the top limits of struc- 
ture excavation: 


For full-circle pipe culverts: The volume to be 
measured shall not exceed the vertical dimension 
bounded by the original ground surface, and a hori- 
zontal plane six (6) inches above the crest of the pipe; 
and the horizontal dimension shall be determined by 
the distance between vertical planes, equal to the 
diameter of the barrel of the pipe times three, but 
not in excess of the diameter plus ten (10) feet. 

For arch pipe culverts: The volume to be measured 
shall not exceed the vertical dimension bounded by 
the original ground surface, and a horizontal plane 
‘six (6) inches above the crest of the pipe; and the 
horizontal dimension shall be determined by the dis- 
tance between vertical planes, equal to the span of 
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the pipe plus two times the rise but not in excess of 
the horizontal diameter plus ten (10) feet. 

For reinforced box culverts: The volume to be 
measured shall not exceed the vertical dimension 
bounded by the original ground surface and a hori- 
zontal plane flush with the top of the structure; and 
the horizontal dimension shall be determined by the 
distance between vertical planes outside the walls of 
the structure, equal to the outside width plus two 
times the external height of the structure, but not in 
excess of the outside width plus ten (10) feet. 

For walls and abutments: The volume to be meas- 
ured shall not exceed the vertical dimensions bounded 
by the original ground surface and the finished fill 
surface; and the horizontal dimension shall be deter- 
mined by a vertical plane not more than five (5) feet 
from the nearest face of the wall. 


The volume of the structure contained shall be 
deducted from the volume of backfill. Backfill above the 
top limits of structure excavation for headwalls for 
pipe culverts thirty-six (86) inches or less in diameter 
shall not be measured or paid for directly. 


22.7 Basis of Payment. When an item for backfill 
does not appear in the proposal, backfill shall be con- 
sidered as incidental to the installation of the structure 
and compensation shall be included in the contract prices 
for other items of the work. 

When the proposal includes such an item, the quan- 
tity, measured as provided above, shall be paid for at 
the contract unit price bid per cubic yard for Backfill, 
which price shall be full compensation for furnishing 
all labor, materials, tools, supplies, equipment, and inci- 
dentals necessary to complete the work. Payment speci- 
fied above shall not include compensation for roadway 
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excavation, borrow or selected borrow used for backfill. 
The quantities of these items required shall be paid for 
as specified for the particular material used, except that 
when there is no proposal item for borrow or selected 
borrow, the quantity required shall be measured and 
paid for as roadway excavation. Compacting backfill 
with mechanical tamping units shall be considered as 
subsidiary work and all costs and expense in connection 
therewith shall be considered as included in this item 
of work and no additional compensation will be allowed. 
Water applied as directed by the engineer shall be 
measured and paid for as specified in Section 28, 
Watering. | 


SECTION 23—FOUNDATION FILL 


23.1 Description. This item shall consist of furnish- 
ing and placing sand, gravel, rock or any suitable com- 
bination of these materials in areas where unstable 
foundation materials have been excavated below the 
foundation elevation for culverts, bridges and all other 
structures In accordance with these specifications and in 
conformity with the grades and elevations shown on 
the plans or ordered by the engineer. 


23.2 Material. The material shall be suitably graded 
sand, gravel, crushed rock or combination thereof. 


23.3 Construction Methods. After unsatisfactory 
material has been removed to the depth required by the 
engineer, or otherwise directed, and piles driven if called 
for, the material so excavated shall be replaced with a 
suitably graded sand, gravel, crushed rock, or combina- 
tions thereof, as designated by the engineer, to bring 
the sub-foundation to the elevation shown or set by the 
engineer. All of this material shall be compacted in 
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layers not exceeding four (4) inches in thickness (loose 
measurement) by the use of mechanical tampers, hand 
tamping or other approved methods. Water shall be 
added if necessary to bring the material to the ultimate 
moisture content for maximum consolidation. 


23.4 Method of Measurement and Basis of Payment. 
Foundation Fill will be measured in cubic yards of 
volume in place, and the quantity to be paid for shall 
be the same as the quantity of excavation allowed below 
the elevation of the bottom of footing or structure. The 
material so measured shall be paid for at the contract 
unit price bid per cubic yard for Foundation Fill, 
which payment shall be full compensation for producing, 
hauling, depositing, and compacting the material placed 
and for furnishing all labor, materials, tools, supplies, 
equipment, and incidentals necessary to complete the 
work. 

When an item for Foundation Fill does not appear 
in the proposal and the need for furnishing and placing 
of foundation fill material is determined to be necessary 
during construction by the engineer, the cost thereof 
will be paid for as extra work, as provided under 
Articles 4.5 and 9.5 of these specifications. 

Water, used as directed to assist in compaction, shall 
be measured and paid for as specified in Section 28, 
Watering. 


SECTION 24 
(Blank) 


SECTION 25 
(Blank) 
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SECTION 26—RESHAPING ROADWAY 


26.1 Description. This item shall consist of the 
restoration and preparation of the roadway where the 
grading work and placing of mineral aggregate courses 
or the grading work alone for the construction of the 
roadway has been substantially completed under previ- 
ous separate contracts and if such item appears as a 
bid item in the proposal. 

This work shall include all excavation and embank- 
ment necessary to restore or prepare the previously 
graded roadbed to the required grade, line, and section, 
to receive an initial base or surface course or additional 
base and surfacing. It shall also include finishing, trim- 
ming, and dressing of the shoulder to ditch slopes, 
embankment slopes, cut slopes, and also all other por- 
tions of the roadway disturbed by the elements or the 
operation of the contractor. 


26.2 Construction Methods. All slides shall be 
removed and the roadway ditches shall be cut to the 
lines and grades shown on the plans. Material removed 
from slides or ditches shall be used to widen uniformly 
or build up low places in the embankment or be disposed 
of otherwise as ordered by the engineer. When the road- 
way is to receive additional base or surfacing, the entire 
roadbed area shall be shaped smooth and compacted. The 
slopes and ditches shall be brought to the grade line as 
established on the plans or as staked by the engineer, by 
necessary scarifying, plowing, moving, and shaping of 
the earth to accomplish the desired section. 

When the roadway is to receive initial surfacing, the 
roadway shall be reconstructed to the lines and grades 
shown on the plans, and any material required in addition 
to that obtained from slides, ditches, and smoothing of 
the roadway shall be obtained and placed in accordance 
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with the specifications for the material used, as indicated 
on the plans or directed by the engineer. 

Shaping and compacting will be with proper equip- 
ment, supplemented with hand methods if necessary. 

All material shall be brought to the proper moisture 
content and compacted in accordance with the require- 
ments set forth in these specifications. Grading of the 
surface shall be continuous during the rolling operations 
in order to form a well-shaped roadbed with the required 
cross section and crown. All loose rock and hard lumps 
of earth having any dimension greater than two and one- 
half (214) inches shall be picked up and disposed of. 


26.3 Method of Measurement. Reshaping roadway 
shall be measured in miles on the centerline of the road- 
way. 


26.4 Basis of Payment. This work shall be paid for 
at the contract unit price bid per mile for Reshape 
Roadway, which price shall be full compensation for 
removing slides, clearing ditches, disposal of material 
taken from slides and ditches, trimming slopes for 
required embankment material, and for all labor, tools, 
equipment, and incidentals necessary to complete the 
work described herein. 

The application of water, if ordered to assist in com- 
paction, will be measured and paid for as provided in 
Section 28, Watering. 

Rolling will be measured and paid for as provided in 
Section 29, Rolling. 


SECTION 27—ROADSIDE CLEANUP 


27.1 Description. This item shall consist of the nec- 
essary cleaning, trimming and dressing on those portions 
of the roadway outside of the finished shoulder line, 
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or outside the outer edges of curb, or curb and gutter 
where such structures are required. It shall include the 
removal and disposal of rocks and boulders, logs, dead 
brush, rubbish, and other objectionable matter; obliter- 
ation of old roads to be abandoned; reshaping of old 
borrow or material pits; and selective clearing and trim- 
ming of trees and vegetation; all as shown on the plans 
or as directed by the engineer. It shall not include any 
cleanup or other work made necessary by the contrac- 
tor’s operations as described in Article 4.7 of these speci- 
fications. 


27.2 Construction Methods. On that portion of the 
roadway outside the finished shoulder lines, curb or 
curb and gutter lines, weeds, rocks, boulders, logs, dead 
brush, rubbish, and other objectionable matter shall be 
removed. All irregularities shall be made smooth, washed 
out areas shall be filled and all floors, roadways, railings, 
bottom chord shoes, and seats of all bridges shall be 
cleaned of all rubbish, sand, gravel, stone, and dirt and 
waterways left unobstructed. Culverts and drainage 
structures shall be left clean for their entire length. All 
logs, dead brush, rubbish, and other objectionable matter 
removed from the highway shall be disposed of as pro- 
vided for under Section 12, Clearing and Grubbing. 

Rocks and boulders shall be removed and disposed of 
as specified in Section 20, Embankments. 

Old borrow or material pits shall be shaped, trimmed, 
and sloped to blend with the natural terrain, and so 
that the natural growth of vegetation will be promoted. 

All holes resulting from the removal of stumps or 
rocks and boulders shall be filled with earth. 

All live trees, shrubs, and other plants not designated 
on the plans or by the engineer to be removed shall 
be carefully protected. 
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27.3. Method of Measurement and Basis of Payment. 
When the proposal does not contain an item for Road- 
side Cleanup as above specified, and unless otherwise 
provided in the special provisions, full compensation for 
any necessary roadside cleanup required to complete 
construction operations specified shall be considered as 
included in the contract unit price paid for Roadway 
Excavation and no additional compensation will be 
allowed therefor. When such an item is included in the 
proposal, roadside cleanup shall be paid for on a force 
account basis, in accordance with Articles 4.5 and 9.5. 


SECTION 28—WATERING 


28.1 Description. Watering shall consist of furnish- 
ing, hauling and applying all water required for proper 
compaction of embankment foundation areas, embank- 
ments, subgrade, mineral aggregate base and surfacing 
materials, structure backfill, processing cement treated 
base or subgrade materials, and for laying dust caused 
by grading operations and traffic. 

It does not include water required for camp uses, mix- 
ing or curing Portland cement concrete, water incor- 
porated at the plant in plantmix products, or for other 
uses not specifically required to be paid for under these 
specifications. 


28.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ence to Part III is as follows: 

YEH RY ils et ae ttn al Maas el a Beni ah Section 80 


28.3 Equipment. Equipment used for applying wa- 
ter required for compacting embankment materials, 
subgrade, base and surfacing materials and for laying 
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dust shall be pressure type distributors equipped with 
a spray system that will insure uniform application of 
water. The water shall be distributed from the tanks 
under a minimum pressure of ten (10) pounds per square 
inch. The distributors shall be mounted on pneumatic- 
tired trucks or pneumatic-tired equipment. The contrac- 
tor shall provide satisfactory means for calibration of 
the tanks and rates of application. The distributor equip- 
ment shall be constructed to permit accurate and uni- 
form distribution of the desired quantity of water per 
unit of surface area. All the watering equipment used 
for the application of water shall be equipped with a 
positive means of shutoff and the use of equipment not 
so equipped will not be permitted. 

When permitted in writing, an approved pump, pipe, 
hoze and nozzle equipment provided with an adequate 
metering device may be used in embankment construc- 
tion. Where the head is sufficient to provide equal pres- 
sure, the pump requirement may be eliminated. 


28.4 Construction Methods. Water shall be applied 
in the amounts and on the areas designated by the 
engineer and in such manner as to insure uniform appli- 
cation. 

Excavation areas and borrow pits may be watered, 
prior to excavating material. Only that quantity of water 
required for compaction of the material on the roadbed 
will be paid for. 

After the water has been applied, the material shall 
be processed by suitable equipment until the layer is 
uniformly wet. Care shall be taken to avoid disturbing 
layers which have been previously placed and compacted. 
When directed by the engineer, watering shall be done 
at night or in the early morning hours when evaporation 
loss is at a minimum. 
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The contractor shall make all arrangements for pro- 
viding an adequate water supply. He shall negotiate with 
owners of supply and sign an agreement with each owner 
prior to removing the water. He shall pay all royalties 
occurring under such agreements and shall also obtain 
any necessary right of way and construct haul roads. 


28.5 Method of Measurement. When the proposal 
contains an item of Furnish Water Equipment, it shall 
include the developing of an adequate water supply, the 
furnishing of all necessary equipment for obtaining 
water from the source or sources and the furnishing on 
the job of equipment necessary to apply the water in 
quantities as directed by the engineer and shall be meas- 
ured for payment as a unit. 

The quantity of water actually applied as directed by 
the engineer shall be measured in the sprinkler tanks of 
predetermined capacity at point of delivery or by the 
means of meters of a type approved by the engineer, 
which shall be furnished and installed at the expense of 
the contractor, in units of one thousand (1,000) U. S. 
gallons. 


28.6 Basis of Payment. When an item is included 
in the proposal, the furnishing of an adequate water 
supply, equipment for obtaining water from the sources 
and for furnishing applying equipment on the job shall 
be paid for at the contract lump sum price for Furnish 
Water Equipment, which payment shall include full 
compensation for furnishing all labor, materials, tools, 
supplies and equipment, and doing all the work necessary 
to develop a sufficient supply of water and to furnish 
the necessary equipment for supplying the water to the 
spreading equipment as specified. Unless an item is 
included in the proposal or it is otherwise provided 
for in the special provisions, the contract unit price for 
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Water shall be considered as including payment for 
furnishing all water equipment. 

The quantity of water acceptably applied as directed 
by the engineer, measured as provided above, shall be 
paid for at the contract unit price bid per one thousand 
gallons (M gal.) for Water, which payment shall be 
full compensation for furnishing all labor, materials, 
tools, supplies, equipment and incidentals necessary to 
complete the work. 

The department reserves the right to increase or omit 
all or any part of the estimated amount of water to be 
used and no additional compensation shall be allowed by 
reason of such increase or decrease. 


SECTION 29—ROLLING 


29.1 Description. Rolling shall consist of furnishing 
and operating rolling equipment for the compaction of 
foundation for embankment, embankments, subgrade, 
gravel base courses, soil-cement base courses, and gravel 
or crushed rock surface courses, but does not include 
furnishing and operating equipment for the compaction 
of bituminous base or surface courses. 


29.2 Equipment. The rolling equipment used in the 
performance of the work shall be capable of consistently 
obtaining the specified compaction, shall conform to the 
requirements hereinafter prescribed and shall be of the 
type set forth in applicable sections of these specifi- 
cations. 

All rollers shall be in first-class mechanical condition, 
adequately equipped and powered and shall be subject to 
the approval of the engineer as to type, size and mechani- 
cal condition. No, roller shall be permitted on any project 
that does not have displayed thereon in permanent leg- 
ible characters, the manufacturer’s guaranteed weight 


168 


ROLLING 29.2 


without ballast. The rollers shall be continuously main- 
tained in first-class operating condition throughout their 
use on the project. Whenever rollers are found unsatis- 
factory by the engineer they will be changed, replaced, 
or removed from the work as required by the. engineer. 

The rolling equipment used in the work performed 
under applicable sections of the specifications shall com- 
ply with the following requirements: 

(a) Tandem Rollers. Rollers of this type shall be 
of sturdy construction, have a low center of gravity, and 
be perfectly balanced on the longitudinal axis. These 
rollers shall have smooth operating reversing clutches 
and smooth operating brakes of ample capacity. 

The rims of the driving and guide roll shall be 
machined to a true surface. 

All rollers shall be equipped with sprinkling systems 
having storage tanks of not less than seventy (70) 
gallons total capacity. The water shall be piped to front 
and rear rolls. The spray pipe shall extend the full width 
of roll and shall be so installed as to be readily clean- 
able. The water shall be distributed from the spray 
pipes through fiber mats securely suspended against 
rolls. Adjustable spring scrapers shall be fitted to front 
and rear rolls to scrape in both directions. 

The distribution of weight shall be such that not more 
than sixty-eight (68) percent of the total gross weight 
be placed upon the driving roll. 


Mim.-diameter, driving rolljtinches..20 ce. 2 52 
Min diameter, culde Tollincnes 02 eee tee ee 40 
Rlinetollinec whiten, 1iChesre ste ee eee eee eee 50 
Min. compression, per inch width driving roll, 

PROVING See eee eee eee een ner 184 
Waker TO HINO =STOCU LVL bbl ce ee ee re ee ce ee 2.0 
Wliteawoeel base INnCues et tet te ee net an 120 


(b) Three-Wheeled Rollers. Rollers of this type 
shall be of rigid and sturdy construction. 
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The rims of front and rear wheels shall be made of 
gray iron, semi-steel or other alloys of extreme density 
and toughness. The rolls shall be machined with a 
smooth surface. 

Gasoline or diesel propelled rollers shall have smooth 
operating friction clutches or torque converters of the 
reversing type and smooth operating brakes of ample 
capacity. 

All rollers of this type shall be equipped with sprin- 
kling systems as hereinbefore prescribed for tandem rol- 
lers and placed in such manner that not more than 
seventy-five (75) percent of the combined weight of tank 
and contents shall be distributed to the rear axle. 

Front and rear rolls shall have closely fitting spring 
scrapers adjustable for forward and reverse motion. 

The minimum compression required per inch width of 
rear wheels is based on the net operating weight of the 
roller. 

The distribution of weight shall be such that not more 
than seventy-two (72) percent of the total gross weight 
be carried on the rear axle. 

Three-wheeled rollers shall weigh not less than ten 
(10) tons new operating weight and shall conform to the 
following: 


Min. diameter, drive rolls, inches.........002020000.000022-.2222----- 68 
Min, width, drive. rolls inches. ese ee 24 
Min. compression per inch, of width drive rolls, 
pounds..232.20 = AUER ree oe Roped See Dee 300 
Min. diameter, guide roll, inches..........00.000000-.e-eeeeee20e---- 40 
Min. laps, each side guide and drive rolls, inches........ 4 
Max. width, outside drive roll to outside drive roll, 
ches FL ie Lk SN abe iar ea ieee Me 85 
Max rolling speed, MPO. eee ae ee La 
Min: wheel base, inches 1.2: ee) ee oe ee 126 


(c) Tamping (Sheepsfoot) Rollers. Rollers of this 
type shall consist of watertight steel drum mounted in 
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a rigid frame. The outer surface of the drum shall be 
studded with rows of tamping feet firmly fused to the 
drum exterior. Frames on all units shall be mounted 
to give full oscillation and uniform ground pressure. 
Cleaner teeth shall be mounted on all units-in such a 
manner that they will constantly clean the working feet 
of earth accumulation. The tamper feet shall be main- 
tained to manufactured shape and dimension by replace- 
ment of feet or building up by welding. 

The roller unit shall be so designed that the weight 
may be increased to not less than two hundred-fifty 
(250) pounds per square inch of bearing surface on the 
tamping feet in contact with the ground. The load on 
the tamper feet shall be determined by dividing the 
total weight of the roller unit by the area in square 
inches of surface of the tamper feet in contact with the 
ground. The engineer shall determine the operating 
weight suited to the nature of soil being compacted and 
the rollers shall be operated at that weight. 

The right is reserved to remove any tamping roller 
unit from the work, if in the sole opinion of the engineer, 
the unit is not compacting the earth properly due to 
nature of the soils or mechanical deficiencies. 

A tamping roller unit shall consist of two metal rollers 
in rigid frames mounted as a unit in such manner that 
each drum may oscillate independent of the other, and 
in addition to the foregoing requirements shall conform 
to the following: 


Min. outside diameter of roller without feet, inches 40 


Min. length of each roller drum, inches........................ 48 
Min. number of tamping feet per drum........................ 88 
Min. tamping area of each foot, sq. in........................- 5.4 
Mini number ‘of feet ‘on Pround tine cece ceccatbedencs 4 
Mrnlenethint footyincher si sa ae ees ok. pie 7 
Min doy cioh feng ty, POUnS ota. hans Ao ctiss ents nny slate. aes 5,700 
WEST OPONLACL? ILOCOS Oy 1-5-3). S48 eee edict bea evden soe 105 
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Each tamping roller unit shall be drawn by means 
of a suitable tractor having sufficient weight to provide 
all necessary traction and sufficient power under actual 
working conditions to pull or push the unit at a minimum 
speed of three (8) miles per hour. 

(d) Pneumatic-Tired Roller. Pneumatic-tired rollers 
shall consist of not less than nine (9) wheels equipped 
with pneumatic tires of equal size and diameter mounted 
on two axles attached to a rigid frame equipped with 
a loading platform or body suitable for ballast loading ; 
so that the total weight of the roller can be varied to 
produce an operating weight per tire of between one 
thousand (1,000) and two thousand (2,000) pounds. The 
tires shall have treads satisfactory to the engineer. The 
tires on the rear axle shall be so spaced that the entire 
gap between adjacent tires on the front axle will be 
covered by one tread of the following tires. The tires 
shall be uniformly inflated so that the air pressure in the 
several tires will not vary more than five (5) pounds 
per square inch. 

The pneumatic-tired roller shall be drawn by a suit- 
able type tractor or truck of adequate tractive power 
to pull the roller at not less than three (8) miles per 
hour or may be self-propelled. The roller together with 
its motive power shall be considered a pneumatic-tired 
roller unit and in addition to the above requirements 
shall conform to the following: 


MinJrolline width,-inchesf4.22%.41.5..<8. peer 60 
Operating weight per tire, pounds........................ 285-2000 
Min. ‘tire sizevtinches=~ magn, ete eee 7.50x15 (4 ply) 
Inflation pressure, p.s.i........... Tire Mfg. Recommendations 
Range of ground pressure, pounds per inch 

roller rwidtiny. 2 ase ec are ee oe eee 43-300 


The right is reserved to remove any pneumatic-tired 
roller from the work, if, in the sole opinion of the engi- 
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neer, the unit is not compacting the earth properly due 
to the nature of the soils or mechanical deficiencies. 


29.3. Method of Measurement and Basis of Payment. 
Self-propelled smooth-wheeled power rollers, .described 
herein, used for compaction of materials as herein set 
forth, shall be paid for at the contract unit price per 
hour for Power Roller, which price shall be full com- 
pensation for the smooth-wheeled power roller, operator, 
fuel, lubricants, and for all labor, materials, tools, sup- 
plies, equipment and incidentals necessary for satisfac- 
tory operation. 

For the purpose of payment the unit of measurement 
for tamping and pneumatic-tired roller shall be a foot- 
hour. A foot-hour shall be considered as a net length 
of one (1) linear foot of double-axle roller or tamping 
drum, measured along its axis, between the outer face 
of the tires or the drum, used for compaction of mate- 
rials as herein set forth for one (1) hour. 

The total number of double-axle rollers or tamping 
rollers used as directed by the engineer shall be paid for 
per foot-hour. 

The foot-hours of tamping roller or pneumatic-tired 
roller, as measured above, shall be paid for at the con- 
tract unit price bid per foot-hour for Tamping Roller, 
Pneumatic-tired Roller or Tamping or Pneumatic-tired 
Roller, as indicated in the proposal, which payment shall 
include motive power for its propulsion, operator, fuel, 
lubricants, and for all labor, materials, tools, supplies, 
equipment, and incidentals necessary for satisfactory 
operation. 

The department reserves the right to increase, or to 
omit all or any part of the estimated amount of rolling, 
and no additional compensation shall be allowed by 
reason of such increase or decrease. 
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SECTION 30—GRAVEL BASE COURSES 


30.1 Description. Gravel base courses shall consist 
of furnishing and placing on the completed and accepted 
subgrade, selected granular material, screened gravel 
and/or crushed gravel, or crushed stone, in conformity 
with the line, grades, dimensions and typical cross- 
section shown on the plans and as hereinafter specified 
and as ordered by the engineer. 


30.2. Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


Waterc Ff dh, Sin Piel beets toed ie eer, ieee, Section 80 
Selected material. 22). a tee Section 81 
Aggregate for Type 1 Gravel Base (3 sizes, 

choice of size optional unless otherwise 

SPECIE). << eehs ek A eee Oe ee eee ee Section 82 
Aggregate for Type 2 Gravel Base (2 sizes, 

choice of size optional unless otherwise 

SN OCLC DLLs er cade: a epee ae te es Pe Section 82 


30.38 Placing. The base material shall be uniformly 
spread on the approved subgrade by means of the haul- 
ing vehicle with or without spreading devices, and shall 
be distributed over the surface to the depth hereinafter 
specified or as directed. Spreading shall be done in such 
manner as to prevent segregation of the different sizes 
of material and any such segregation, unless satisfac- 
torily corrected, shall be cause for rejection at the discre- 
tion of the engineer. Any material thus rejected shall be 
removed from the base and shall be disposed of as 
directed. 

In placing a pit run base, larger sized particles of the 
maximum diameter equal to the compacted thickness of 
the layer being placed may be incorporated into that 
layer. Those’pieces of oversize too large to be placed in 
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the layer shall be bladed to the side of the road and 
disposed of in a manner satisfactory to the engineer. 

Where the required thickness is six (6) inches or 
less the base materials may be spread and compacted 
in one layer. Where the required thickness is more than 
six (6) inches the base material shall be spread and com- 
pacted in two or more layers of approximately equal 
thickness, the maximum compacted thickness of any 
one layer shall not exceed six (6) inches, and each layer 
shall be spread and compacted in a similar manner. 

Depositing shall commence at that part of the work 
farthest from the point of loading the material and shall 
progress continuously without breaks, unless otherwise 
directed by the engineer. 

After base course material has been spread, it shall 
be thoroughly blade-mixed to full depth of the layer by 
alternately blading the entire layer to the center and 
back to the edges of the road. During this processing, 
water shall be applied as directed. It shall then be 
respread and finished to the required cross-section by 
means of a self-propelled pneumatic-tired motor grader 
having a wheel base of not less than fifteen (15) feet 
and a blade of not less than ten (10) feet long. 


30.4 Wetting and Compaction. Water shall be 
applied immediately prior to and during all blading and 
processing operations, in amounts directed by the engi- 
neer, to moisten the material sufficiently to prevent seg- 
regation of the fine and coarse particles. Water shall be 
applied during the compaction and maintenance stages 
in sufficient amounts, as determined by the engineer, to 
assist in compaction and prevent raveling. Both pneu- 
matic-tired rollers and smooth-wheeled power rollers 
shall be provided for compacting the gravel base course 
and shall be used as required by the engineer. 
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Each layer of gravel base course shall be rolled with 
a pneumatic-tired roller and/or a smooth-wheeled power 
roller of the type prescribed in Section 29. Rolling shall 
be parallel to the center line of the road and shall com- 
mence at the outside edges of the base material and 
progress toward the center of the roadbed. Under no 
circumstances shall the center of the base material be 
rolled first. The roller shall overlap on successive trips 
approximately one-half the width of the roller. Rolling 
shall continue until all the surface has been rolled and 
the maximum feasible amount of compaction and bond 
have been obtained or when tested in accordance with 
the test method in use by the laboratory of the depart- 
ment, the relative compaction of each layer of compacted 
base material shall not be less than ninety-five (95) 
percent. Any high spots or low spots that develop shall 
be corrected by loosening the material in these places 
and adding or removing material until the surface is 
smooth and uniform. After the bases have been com- 
pletely compacted, the top layer of the Type 2 gravel 
base shall be bladed with a motor patrol and again 
watered and re-rolled. Watering and rolling shall be per- 
formed alternately as required or directed to maintain 
a smooth, even, uniformly compacted base until a surface 
course or other treatment that may be provided for in 
the same contract is placed thereon, or until final accept- 
ance. 

Sections along curbs, near structures, and all other 
places not accessible to the compaction equipment shall 
be tamped thoroughly with mechanical tampers or with 
hand tampers that are sufficiently heavy to give adequate 
compaction. 

Waves, corrugations and ruts shall not be allowed to 
form and the base shall be bladed as often as necessary, 
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re-watered and re-compacted to maintain a true cross- 
section and grade until the work is accepted or until 
it is covered with a succeeding course. 


30.5 Method of Measurement. The quantity to be 
paid for, conforming to all the requirements in the com- 
pleted and accepted work, will be measured either by the 
ton or cubic yard as indicated in the proposal form. The 
measurement will be made as set forth in Section 9, 
Article 9.1 of these specifications. 


30.6 Basis of Payment. The quantity of base mate- 
rial measured as provided above shall be paid for at the 
contract unit price per ton or per cubic yard for Type 
1 Gravel Base, Type 2 Gravel Base, or Selected Mate- 
rial Base, as the case may be, which price shall be 
full compensation for stripping the pit, crushing, screen- 
ing, loading, hauling, placing, and maintaining the 
base, and for furnishing all labor, materials, tools, sup- 
plies, equipment, and incidentals necessary to complete 
the work, except watering and rolling. 

Water applied as directed shall be measured and paid 
for as specified in Section 28. 

Rolling as directed by the engineer shall be measured 
and paid for as specified in Section 29. 


SECTION 31 
(Blank) 


SECTION 32—SELECTED MATERIAL 
SURFACE COURSE 


32.1 Description. This item shall consist of a sur- 
face course composed of selected granular material con- 
structed on the completed and accepted subgrade, or base 
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course in accordance with these specifications and in 
conformity with the lines, grades, and typical cross- 
section shown on the plans or ordered by the engineer. 


32.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


Water Aes oy ete EL ARR ERASE eee oe eee Section 80 
SelectedsMaterials... so oF ore ii eee tite oe Section 81 


32.3. Placing. In producing, handling, and placing 
selected material care shall be taken to prevent segrega- 
tion of the fine particles from the coarse. When the 
required compacted thickness is four (4) inches or more, 
the material shall be placed in layers, none of which shall 
exceed four (4) inches in depth before compaction. 

The material shall be distributed uniformly either 
directly from the tail gates of the hauling vehicles or 
by approved spreader boxes. 

After the material has been spread, it shall be thor- 
oughly blade-mixed to the full depth of the layer by 
alternately blading the entire layer to the center and 
back to the edges of the roadbed. It shall then be spread 
and finished to the required cross section by means of 
a modern motor patrol grader that will give the desired 
results as to the uniformity and smoothness. 

Each layer shall be finished to lines and grades before 
starting the succeeding layer. 

The selected material shall be placed only when the 
subgrade or base is in suitable condition to receive the 
material. Hauling over the subgrade, base or over 
the surfacing, completed or in the process of construc- 
tion, will not be permitted when it is detrimental to the 
subgrade, base or surfacing. 

Binder material, if required, shall be incorporated 
either in the surfacing aggregate at the plant when the 
aggregate is produced, or shall be corporated uniformly 
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on the roadbed in amounts and as directed by the engi- 
neer. 


32.4 Watering. Water shall be applied immediately 
prior to and during all blading operations, to moisten 
the material sufficiently to prevent segregation of the 
fine and coarse particles, in amounts deemed necessary 
by the engineer. Water shall be applied during the com- 
paction and maintenance stages in sufficient amounts to 
assist in compaction and prevent raveling, as directed. 


52.0 Compaction. Each course or layer shall be com- 
pacted separately by rolling with a self-propelled power 
roller weighing at least eight (8) tons or by an approved 
pneumatic-tired roller conforming to the requirements of 
Section 29, Rolling. Rolling shall be parallel to the 
center line of the roadbed and shall begin at the outer 
edges, progressing gradually to the center. Wheels shall 
lap each proceeding track by one-half the width of such 
track and shall continue until all the surface has been 
rolled and the maximum feasible amount of compaction 
and bond has been obtained. Any irregularities or depres- 
sions that develop shall be corrected by loosening the 
material in these places and adding or removing material 
until the surface is smooth and uniform. During compac- 
tion the surface shall be bladed or floated continuously 
in order to prevent corrugations or segregations of mate- 
rials. Water shall be applied as required, to assist in 
compaction. 

Sections along curbs, near structures, and all other 
places not accessible to the compaction equipment shall 
be tamped thoroughly with mechanical tampers or with 
hand tampers that are sufficiently heavy to give adequate 
compaction. 


32.6 Maintenance. Waves, corrugations and ruts 
shall not be allowed to form, and the selected material 
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shall be bladed as often as necessary to maintain a true 
grade cross section until the work is accepted. 


32.7 Method of Measurement. The quantity to be 
paid for, conforming to all the requirements in the com- 
pleted and accepted work, will be measured either by 
the ton or cubic yard as indicated in the proposal form. 
The measurement will be made as set forth in Section 
9, Article 9.1 of these specifications. 


32.8 Basis of Payment. The quantity of surfacing 
material, measured as provided above, shall be paid for 
at the contract unit price per ton or per cubic yard, for 
Selected Material Surface, which price shall be full 
compensation for stripping of pit, crushing, screening, 
loading, hauling, and placing material on the roadway ; 
for maintaining the surface; and for furnishing all labor, 
materials, tools, supplies, equipment, and incidentals nec- 
essary to complete the work, except watering and rolling. 

The quantity of water acceptably applied shall be 
measured and paid for as provided in Section 28. 

Rolling shall be measured and paid for as specified 
in Section 29. 


SECTION 33—APPLICATION OF 
BITUMINOUS BINDERS 


33.1 Description. This specification covers the 
equipment, methods and method of measurement appli- 
cable when bituminous binders are spread on the road- 
way or are mixed at a central mixing plant as part of 
the construction of other items of these specifications. 


33.2 General. Attention is directed to Sections 34, 
35, 36, 37, 38, 39, and 40 of these specifications. 

Bituminous binders applied on the roadbed shall be 
prevented from spraying upon adjacent pavements or 
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that portion of the traveled way being used by traffic 
and upon structures, guardrails, bridges, culverts, posts, 
trees and shrubbery that are not to be removed, adjacent 
property and improvements, and other highway improve- 
ments or facilities not mentioned above. During applica- 
tion of bituminous binders, distributors shall stop while 
traffic is passing, and traffic shall be stopped when dis- 
tributor is in operation. 

The various grades of bituminous binders shall be 
applied at a temperature within the limits of the appli- 
cation temperature specified hereinafter, unless other- 
wise specified in these specifications, in the special 
provisions, or ordered by the engineer. 

When liquid asphalt is to be mixed with mineral aggre- 
gate at a central mixing plant the temperature of the 
mineral aggregate, at the time of adding the liquid 
asphalt shall not exceed that shown in the column Tem- 
perature of Aggregate appearing in Article 33.5. 

After loading materials into a tank car or truck for 
transportation to the site of the work, the temperature 
of the bituminous binders shall not be raised above that 
given as the maximum temperature in Article 33.5 of 
this specification, unless otherwise authorized by the 
engineer. 

Bituminous binder shall be heated by a retort or a 
steam coil in such a manner that steam will not be intro- 
duced directly into binders during heating. The contrac- 
tor shall furnish and keep on the work at all times, an 
accurate thermometer suitable for determining the tem- 
perature of the bituminous binder being applied. 

The contractor shall provide some method satisfactory 
to the engineer of accurately measuring the volume of 
bituminous binders in his storage tanks and in each 
spreading unit at any time. 

Discharging unused bituminous binders within the 
highway right of way will not be permitted. 
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Bituminous binders delivered to the work shall not be 
used for any purpose other than that provided for in 
the specification. 

Bituminous binders added to mineral aggregate at 
a central mixing plant shall be accurately weighed by 
means of a springless dial scale with a capacity of not 
more than five hundred (500) pounds ‘with one pound 
graduations, or other scales approved by the engineer 
in the case of batch plants; or the bituminous binder 
shall be introduced into the mixer through an indicator 
meter by a positive displacement type pump in the case 
of a continuous mixer. Bituminous binders added to min- 
eral aggregate in a traveling mixing plant shall be accu- 
rately measured by means of meters or other approved 
measuring device. Except as otherwise provided under 
Method of Measurement of this section, weighing or 
measuring bituminous binders being added to mineral 
aggregate at mixing plants in accordance with the above 
specified methods shall be for the purpose of properly 
proportioning the material and not for determining the 
pay quantities of bituminous binders. 


33.3 Equipment. Distributor trucks for applying 
bituminous binders for prime coats, seal coats, surface 
treatment, or roadmixed surface shall be of approved 
pressure type with insulated tanks. Gravity distributors 
will not be permitted. Spray bars shall be of the full 
circulating type and shall be a minimum length of nine 
(9) feet. The header bars shall be adjustable to permit 
varying height above the surface to be treated. The noz- 
zles, attached to the bars, shall be either of the conical 
or flat-slotted type. When spreading bituminous binders, 
suitable nozzles, for the application of the particular 
type being applied, shall be used. The distance center-to- 
center of the nozzles shall not exceed six (6) inches. 
The valves shall be operated by levers so that one or all 
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valves may be quickly opened or closed in one operation. 
The spray bars shall be controlled by a boot-man riding 
at the rear of the distributor where the operation of all 
sprays is in full view while applying seal coats and sur- 
face treatment. Suitable mechanical controls shall be 
provided so that the boot-man may quickly and accu- 
rately shift the spray bars laterally while the distributor 
is in motion. Spreading by means of cab controlled valves 
will not be permitted when applying seal and surface 
treatment but will be permitted when applying prime 
and tack coats. The valves which control the flow from 
nozzles shall be of positive acting design so as to provide 
a uniform, unbroken spread of bituminous binders on the 
surface. Distributors shall be equipped with devices and 
charts to provide for accurate and rapid determination 
and control of amount of bituminous binder being applied 
and with tachometer of the auxiliary wheel type reading 
in feet per minute. The spreading equipment shall be 
so designed and articulated that uniform application of 
bituminous binder, in controlled amounts may be made 
ranging from two-hundredths (0.02) to one (1) gallon 
per square yard of surface and with a range of pressure 
from twenty-five (25) to seventy-five (75) pounds per 
square inch. If a spray bar extension is used to cover 
a greater width, it shall be of the full circulating type. 
The distributor shall be equipped with a hose and hand 
nozzle attachment to be used for spotting skipped areas 
and areas inaccessible to the distributor. The distribu- 
tor shall also be equipped with pressure gauges and an 
accurate thermometer for determination of temperature 
of bituminous material. Distributors and booster tanks 
shall be so maintained at all times as to prevent dripping 
of bituminous material from any part of the equipment. 

In order to secure uniform distribution at the junction 
of two applications, the distribution shall be promptly 
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stopped when the uniform flow decreases, indicating the 
tank is about empty. The cutoffs shall be made on build- 
ing paper previously spread over the surface to be 
treated. Building paper shall be spread over the treated 
surface for a sufficient length back so that the nozzles 
are spreading properly when the uncovered surface is 
reached. The building paper shall then be removed and 
disposed of in a manner satisfactory to the engineer. 

The engineer reserves the right to order the use of 
-any equipment discontinued that, in his opinion, fails to 
produce a satisfactory distribution of bituminous binders 
in accordance with these specifications. 


33.4. Weather Conditions. Application of bituminous 
binders will not be permitted when the surface to be 
treated is damp or wet or when weather conditions 
are unsuitable or when the atmospheric temperature or 
aggregate temperature is below fifty (50) degrees F. 


33.5 Temperature of Application. Asphaltic emul- 
sion shall be heated, if necessary, and applied in accord- 
ance with the applicable provisions hereinbefore stated, 
and the following additional requirements. Asphaltic 
emulsion shall be applied at a temperature of between 
one hundred (100) degrees F., and one hundred and fifty 
(150) degrees F., unless otherwise ordered by the engi- 
neer. Under no circumstances shall the emulsion be 
heated to a temperature greater than one hundred and 
fifty (150) degrees F., nor exposed to a temperature of 
less than forty (40) degrees F. The distributor spray 
bar shall be equipped with asphaltic emulsion type spray 
jets, and full compensation therefore shall be considered 
as included in the contract price paid for the emulsion. 

Asphalt cements shall be applied at the temperatures 
prescribed in Section 40 of these specifications. 

Various grades of liquid asphalt shall be applied at 
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not less than the minimum temperature specified below 
nor shall the temperature be raised above that given 
in the last column of the following table, unless oe 
ized by the engineer. 


APPLICATION TEMPERATURES OF LIQUID ASPHALTS 


Plant mixing DISTRIBUTOR 
temperature of | —APPLICATION TEMPERATURE— 
Grade of aggregate, Minimum Maximum 
liquid asphalt maximum °F. Phe 4 
NEG GK | 2d Caer Satan Sues ine Be WE en See 125 125 175 
SCR CRLINER oct aie Ra AE IS A EET 150 150 200 
Ge ee ee Pe ee et bs lees 175 225 
JRE Ce: Oe Gc eye A MI SRR ORM Te. 200 200 250 
jay A ih. Verte k ele Ce ee Rh Oe Ree ee 225 225 275 
EVES Oo ek os ete th Ny ee 125 125 175 
NIC = Dery oe eee, 4 eed = eee ey 180 175 225 
VEN 8 acs eee sa A ee en aw 200 200 250 
Bi OS 5 i et ha el a sh 225 225 275 
TUG Gy 52 |. _ Sapa ee 2) See ae, ee ey eS 250 250 300 
Side 8 eee Le eh ee Se es 150 125 175 
SCO ae Pests teh tl Th) pees 175 140 215 
So OSs te. SEIS ee ee ae eee 200 150 250 
oh ier, hae seals Aaa. wee Bs tee, Se OE AD 225 2.00 275 
Se ae ee ee ee 225 300 
iar iy ube eth See De os to SEIT Ls Eee a 250 380 


33.6 Method of Measurement. The unit of measure- 
ment for liquid asphalts, asphaltic emulsions, and paving 
asphalts shall be a ton of two thousand (2,000) pounds. 

Quantities of bituminous binders wasted or disposed 
of in a manner not called for under these specifications, 
or remaining on hand after completion of the work, will 
not be paid for. 

Except as otherwise provided under this article for 
volume measurement of pay quantities, and unless other- 
wise set forth in these specifications or in the special 
provisions, quantities of bituminous binder to be paid 
for on a weight basis shall be determined in accordance 
with the following procedure. 

Each vehicle used in transporting bituminous binders, 
other than railroad cars, shall be accompanied by weight 
tickets signed by the supplier and/or transporting 
agency and shall show vehicle license number, gross, 
tare and net weights, otherwise show volume as loaded, 
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temperature of loading, gallons at sixty (60) degrees F., 
and net'tons. This information in acceptable form will be 
used as the basis for computing pay quantities. 

The department will accept certified railroad weights, 
or certified weight factors satisfactory to the engineer 
on all rail shipments of bituminous binders. When rail- 
road car weights are to be accepted as a basis for com- 
puting pay quantities, cars shall not be released by the 
contractor until inspected by the engineer to determine 
that they are completely empty. 

Full compensation for weighing bituminous binders 
as specified above shall be considered as included in 
the unit prices paid per ton for the bituminous binder 
or the prices paid for the items of work involving the 
use of the bituminous binder and no additional compen- 
sation will be made therefor. 

When permitted by the engineer, pay quantities of 
bituminous binder may be determined from volumetric 
measurements of the bituminous binder, in which case 
the bituminous binder shall be delivered in calibrated 
tanks and each tank shall be accompanied by its proper 
measuring stick and a calibration card signed by a sealer 
of weights and measures, and pay quantities shall be 
determined in accordance with the following procedure. 

When pay quantities of bituminous binder are deter- 
mined from volumetric measures as provided above, the 
volumetric measurements at any temperature shall be 
reduced to the volume the material would occupy at 
sixty (60) degrees F., before converting the volumetric 
measurements to weight. 

The following table shall be used to convert volumes 
from gallons to weight. All types, SC, MC and RC of the 
same grade shall be considered to have equal weights per 
volume. 
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AVERAGE WEIGHTS AND VOLUMES OF LIQUID ASPHALT 


Gallons Barrels per Pounds 

per ton ton at 60° F. per gal. 

Grade at 60° F. (42 U.S. gals.) at 60° F. 
Bhat Oia oh Re Es a BE OE FIN 2 sy 5.98 (ESM 
DN aE he Pee ee he 248 5.90 8.07 
PCat) EA, RIN OE i So a Ae a) 245 5.84 8.16 
Ate oe oR ake: FIST Ute On I 243 5.78 8.23 
Bes a ee ee ee eae 241 5.74 8.30 
beCS Cony) Sei 239 5.70 8.36 


AVERAGE WEIGHTS AND VOLUMES OF ASPHALT CEMENT 


Gallons Barrels per Pounds 

per ton ton at 60° F. per gal. 

Grade at 60° F. (42 U.S. gals.) at 60° F. 
C02) 67 0 See. A ee ee. eee 235 5.60 8.51 
Bee (QoS a ee 2 20D 5.60 8.51 
P0205 0 eee A eee ee 204 5.64 8.44 
200230 0tee 2s hea a ae ee 209 5.70 8.36 


AVERAGE WEIGHTS AND VOLUMES OF 
ASPHALTIC EMULSION 


Gallons Barrels per Pounds 

per ton ton at 60° F. per gal. 

Type of emulsion at 60° F. (42 U.S. gals.) at 60° F. 
RS ee ee eee ee _ 240 5.71 8.33 
INE Sl eeeenmenee a eee ee 240 bate 8.33 
RS 2 ee ee 8 a ee Eo ee 240 5.71 8.33 


The following conversion tables shall be used to con- 
vert the volume at any temperature to the volume at 
sixty (60) degrees F. 
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CONVERSION TABLE I 
The following table is to be used for converting volumes of 


liquid asphalt products, grades 2 to 5 inclusive, and paving asphalts, 
grades 60-70 to 200-300 inclusive. 


Legend: t—observed temperature in degrees Fahrenheit. 
M—miultiplier for reducing volumes to the basis of 60° F. 


t M t M t M t M t M 
0 A,O2a4 50 1.0035 109 0.9861 150 0.9689 200 0.9520 
1 1.0208 51 1.0031 101 0.9857 151 0.9686 201 0.9516 
2 1.0204 52 1.0028 102 0.9854 152 0.9682 202 0.9513 
3 1.0201 53 1.0024 103 0.9851 153 0.9679 203 0.9509 
4 1.0197 54 1.0021 104 0.9847 154 0.9675 204 0.9506 
5 1.0194 55 1.0017 105 0.9844 . 155 0.9672 205 0.9503 
6 1.0190 56 1.0014 106 0.9840 156 0.9669 206 0.9499 
7. 1.0186 57 1.0010 107 0.9837 157 0.9665 207 0.9496 
8 1.0183 58 1.0007 108 0.9833 158 0.9662 208 0.9493 
a A087 9 59 1.0003 109 0.9830 159 0.9658 209 0.9489 
10° 1:01.76 60 1.0000 110 0.9826 160 0.9655 210 0.9486 
LA LOL F2 61 0.9997 111 0.9823 161 0.9652 211 0.9483 
12 1.0169 62 0.9993 112 0.9819 162 0.9648 212 0.9479 
13 1.0165 63 0.9990 113 0.9816 163 0.9645 213 0.9476 
14 1.0162 64 0.9986 114 0.9813 164 0.9641 214 0.9472 
15 1.0158 65 0.9983 115 0.9809 165 0.9638 215 0.9469 
16 1.0155 66 0.9979 116 0.9806 166 0.9635 216 0.9466 
i OL DL 67 0.9976 117 0.9802 167 0.9631 217 0.9462 
18 1.0148 68 0.9972 118 0.9799 168 0.9628 218 0.9459 
19 1.0144 69 0.9969 119 0.9795 169 0.9624 219 0.9456 
20 1.0141 70 0.9965 120, 90.9792 LED 0.962 1 220 0.9452 
21- 1.0137 71 0.9962 121 0.9788 171 0.9618 221 0.9449 
22 1.0133 72 0.9958 122 0.9785 172 0.9614 222 0.9446 
23 1.0130 73 =0.9955 123 0.9782 173 =0.9611 223 0.9442 
24 1.0126 74 0.9951 124 0.9778 174 0.9607 224 0.9439 
25 1.0123 75 0.9948 125 0.9775 175 0.9604 225 0.9436 
26 OU. 76 0.9944 126 0.9771 176 0.9601 226 0.9432 
Zhe St O1LT6 77 0.9941 127 0.9768 PEL AO 9597 227 0.9429 
23.5 BOLT 78. 0.9937 128 0.9764 178 0.9594 228 0.9426 
29. - 1.0109 79 0.9934 129 0.9761 179 0.9590 229 0.9422 
30 1.0105 80 0.99380 130 0.9758 180 0.9587 230 0.9419 
31 1.0102 $1 0.9927 131 0.9754 181 0.9584 231 0.9416 
32 1.0098 82 0.9923 132) 20.9751 182 0.9580 232 0.9412 
33 1.0095 83 0.9920 133 0.9747 183 0.9577 233 0.9409 
34 1.0091 84 0.9916 134 0.9744 184 0.9574 234 0.9405 
35 =1.0088 85 0.9913 135 0.9740 185 0.9570 235 0.9402 
36 1.0084 86 0.9909 136 0.9737 186 0.9567 236 0.9399 
Ste ot, 0082 87 0.9906 137 0.9734 187 0.9563 237 0.9395 
38 1.0077 88 0.9902 138 0.9730 188 0.9560 238 0.9392 
39 1.0074 89 0.9899 139 0.9727 189 0.9557 239 0.9389 
40 1.0070 90 0.9896 140 0.9723 190 0.9553 240 0.9385 
41 1.0067 91 0.9892 141 0.9720 191 0.9550 241 0.9382 
42 1.0063 92 0.9889 142 0.9716 192 0.9547 242 0.9379 
43 1.0060 93 0.9885 143 0.9713 193 0.9543 243 0.9375 
44 1.0056 94 0.9882 144 0.9710 194 0.9540 244 0.9372 
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CONVERSION TABLE I—Continued 


M t M t M t M t M 
1.0053 95 0.9878 145 0.9706 195 0.9536 245 0.9369 
1.0049 96 0.9875 146 0.9703 196 0.9533 246 0.9365 
1.0046 97 0.9871 147 0.9699 197 0.9530 247 0.9362 
1.0042 98 0.9868 148 0.9696 19 0.9526 248 0.9359 
1.0038 99 0.9864 149 0.9693 199 0.9523 249 0.9356 
0.9352 00 0.9187 350 0.9024 400 0.8864 450 0.8705 
0.9349 301 0.9184 351 0.9021 401 0.8861 451 0.8702 
0.9346 302 0.9181 352 0.9018 402 0.8857 452 0.8699 
0.9342 303 0.9177 353 0.9015 403 0.8854 453 0.8696 
0.9339 304 0.9174 354 0.9011 404 0.8851 454 0.8693 
0.9336 305 0.9171 355 0.9008 405 0.8848 455 0.8690 
0.9332 306 0.9167 356 0.9005 406 0.8845 456 0.8687 
0.9329 307 0.9164 357 0.9002 407 0.8841 457 0.8683 
0.9326 308 0.9161 358 0.8998 408 0.8838 458 0.8680 
0.9322 309 0.9158 359 0.8995 409 0.8835 459 0.8677 
0.9319 310 0.9154 360 0.8992 410 0.8832 460 0.8674 
0.9316 311 0.9151 361 0.8989 411 0.8829 461 0.8671 
0.9312 312 0.9148 362 0.8986 412 0.8826 462 0.8668 
0.9309 313 0.9145 363 0.8982 413 0.8822 463 0.8665 
0.9306 314 0.9141 364 0.8979 414 0.8819 464 0.8661 
0.9302 315 0.9138 365 0.8976 415 0.8816 465 0.8658 
0.9299 316 0.9135 366 0.8973 416 0.8813 466 0.8655 
0.9296 317 0.9132 367 0.8969 417 0.8810 467 0.8652 
0.9293 318 0.9128 368 0.8966 418 0.8806 468 0.8649 
0.9289 319 0.9125 369 0.8963 419 0.8803 469 0.8646 
0.9286 320 0.9122 370 0.8960 420 0.8800 470 0.8643 
0.9283 321 0.9118 371 0.8957 421 0.8797 471 0.8640 
0.9279 322 0.9115 372 0.8953 422 0.8794 472 0.8636 
0.9276 323 0.9112 373 0.8950 423 0.8791 473 0.8633 
0.9273 324 0.9109 374 0.8947 424 0.8787 474 0.8630 
0.9269 325 0.9105 375 0.8944 425 0.8784 475 0.8627 
0.9266 326 0.9102 376 0.8941 426 0.8781 476 0.8624 
0.9263 327 0.9099 377 0.8937 427 0.8778 477 0.8621 
0.9259 328 0.9096 378 0.8934 428 0.8775 478 0.8618 
0.9256 329 0.9092 379 0.8931 429 0.8772 479 0.8615 
0.9253 330 0.9089 380 0.8928 430 0.8768 480 0.8611 
0.9250 331 0.9086 381 0.8924 431 0.8765 481 0.8608 
0.9246 332 0.9083 382 0.8921 432 0.8762 482 0.8605 
0.9243 333 0.9079 383 0.8918 433 0.8759 483 0.8602 
0.9240 334 0.9076 384 0.8915 434 0.8756 484 0.8599 
0.9236 335 0.9073 385 0.8912 435 0.8753 485 0.8596 
0.9233 336 0.9070 386 0.8908 436 0.8749 486 0.8593 
0.9230 337 0.9066 387 0.8905 437 0.8746 487 0.8590 
0.9227 338 0.9063 388 0.8902 438 0.8743 488 0.8587 
0.9223 339 0.9060 389 0.8899 439 0.8740 489 0.8583 
0.9220 340 0.9057 390 0.8896 440 0.8737 490 0.8580 
0.9217 341 0.9053 391 0.8892 441 0.8734 491 0.8577 
0.9213 342 0.9050 392 0.8889 442 0.8731 492 0.8574 
0.9210 343 0.9047 393 0.8886 443 0.8727 493 0.8571 
0.9207 344 0.9044 394 0.8883 444 0.8724 494 0.8568 
0.9204 345 0.9040 395 0.8880 445 0.8721 495 0.8565 
0.9200 346 0.9037 396 0.8876 446 0.8718 496 0.8562 
0.9197 347 0.9034 397 0.8873 447 0.8715 497 0.8559 
0.9194 348 0.9031 398 0.8870 448 0.8712 498 0.8556 
0.9190 349 0.9028 399 0.8867 449 0.8709 499 0.8552 
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33.6 APPLICATION OF BITUMINOUS BINDERS 


CONVERSION TABLE II 
The following table is to be used for converting volumes of liquid 
asphalt product, grade 1. 
Legend: t—observed temperature in degrees Fahrenheit. 
M—nultiplier for reducing volumes to the basis of 60° F. 


t M t M t M t M t M 
Q- 1.0247 50 1.0040 100 0.9842 150 0.9647 200 0.9456 
sapdb AU Pas 51 1.0036 101 0.9838 151 0.9643 201 0.9452 
2 1.0233 52 1.0032 102 0.9834 152 0.9639 202 0.9448 
B 91.0229 53 1.0028 103 0.9830 153 0.9635 203 0.9444 
4 1.0225 54 1.0024 104 0.9826 154 0.9632 204 0.9441 
5 1.0221 55 1.0020 105 0.9822 155 0.9628 205 0.9437 
6 1.0217 56 1.0016 106 0.9818 156 0.9624 206 0.9433 
ee OdS 57 1.0012 107 0.9814 157 0.9620 207 0.9429 
8 1.0209 58 1.0008 108 0.9810 158 0.9616 208 0.9425 
9 1.0295 59 1.0004 109 0.9806 159 0.9612 209 0.9422 
107 1.0201 60 1.0000 110 0.9803 160 0.9609 210 0.9418 
1 i UGS 61 0.9996 111 ~ 0.9799 161 0.9605 211 0.9414 
LO LO19s 62 0.9992 112° 0.9795 162 0.9601 212 0.9410 
13. .1,0189 63 0.9988 113. 0.9791 163 0.9597 213 0.9407 
14 1.0185 64 0.9984 114 0.9787 164 0.9593 214 0.9403 
15 1.0181 65 0.9980 115 0.9783 165 0.9589 215 0.9399 
DOr eLOL LT 66 0.9976 116 0.9779 166 0.9585 216 0.9395 
LP 1.0173 67° 0.9972 LET 0900S 167 0.9582 217 * 09391 
18 1.0168 68 0.9968 TAS aS Oils 168 0.9578 218 0.9388 
19 1.0164 69 0.9964 119 0.9767 169 0.9574 219 0.9384 
20 1.0160 70 0.9960 120, 0.9763 170 0.9570 220 0.9380 
21 1.0156 71 0.9956 121 0.9760 17 L~.0.9566 zal. 10.9376 
22 1.0152 72 «0.9952 122 0.9756 172 =0.9562 222 0.9373 
23 1.0148 73 «0.9948 123 0.9752 173 0.9559 223 0.9369 
24 1.0144 74 0.9944 124 0.9748 174 0.9555 224 0.9365 
25 1.0140 75 0.9940 125 0.9744 175 0.9551 225 0.9361 
26 1.0136 76 0.9936 126 0.9740 176 0.9547 226 0.9358 
27 1.0132 77 0.9932 127 0.9736 177 0.9543 227 0.9354 
28 1.0128 18» 0.9929 128 0.9732 178 0.9539 228 0.9350 
29 1.0124 79 = =©0.9925 129 0.9728 179 0.9536 229 0.9346 
30 1.0120 80. 0.9921 130. 0.9725 180 0.9532 230 0.9343 
ole A201U6 ro eee ay Totes tak 13f 0.9528 231° _0.9339 
oan L,0102 $2 0.9913 132 0.9717 182 0.9524 2382 0.9335 
33 1.0108 83 0.9909 133 0.9713 183 0.9520 233 0.9331 
34 1.0104 84 0.9905 134 0.9709 184 0.9517 234 0.9328 
35 =61.0100 85 0.9901 135 0.9705 185 0.9513 235 0.9324 
36 1.0096 0.9897 136 0.9701 186 0.9509 236 0.9320 
37 1.0092 87 0.9893 1387 60.9697 187 0.9505 237 0.9316 
38 1.0088 88 0.9889 138 0.9693 188 0.9501 238 0.9313 
39 1.0084 89 0.9885 139 0.9690 189 0.9498 239 0.9309 
40 1.0080 0 0.9881 140 0.9686 190 0.9494 240 0.9305 
41 1.0076 se Oe a 141 0.9682 191 0.9490 241 0.9301 
42 1.0072 92 0.9873 142 0.9678 192 0.9486 242 0.9298 
43 1.0068 93 0.9869 143 0.9674 193 0.9482 243 0.9294 
44 1.0064 94 0.9865 144 0.9670 194 0.9478 244 0.9290 
45 1.0060 95 0.9861 145 0.9666 195 0.9475 245 0.9286 
46 1.0056 96 0.9857 146 0.9662 196 0.9471 246 0.9283 
47 1.0052 97 0.9854 147 0.9659 197 0.9467 247 0.9279 
48 1.0048 98 0.9850 148 0.9655 198 0.9463 248 0.9275 
49 1.0044 99 0.9846 149 0.9651 199 0.9460 249 0.9272 
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PRIME COAT 34.2 


CONVERSION TABLE III 


The following table is to be used for converting volumes of all 
types of asphaltic emulsion specified in this section. 


Legend: t-—observed temperature in degrees Fahrenheit. 
M—miultiplier for reducing volumes to the basis of 60° F. 


t M t M t M 
60 1.00000 90 .99250 121 98475 
61 997 91 .99225 122 98450 
62 99950 92 .99200 123 98425 
63 99925 93 99175 124 98400 
64 99900 94 .99150 125 98375 
65 99875 95 .99125 126 .98350 
66 99850 96 .99100 127 .98325 
67 99825 a7 .99075 128 .98300 
68 99800 98 .99050 129 .98275 
69 99775 99 .99025 130 .98250 
70 99750 100 .99000 131 98225 
71 99725 101 .98975 132 .98200 
72 99700 102 .98950 133 .98175 
73 .99675 103 .98925 134 .98150 
74 .99650 104 .98900 135 .98125 
75 .99625 105 .98875 136 .98100 
76 .99600 106 .98850 137 98075 
77 .99575 107 -98825 138 .98050 
78 .99550 108 .98800 139 .98025 
79 .99525 109 98775 140 -98000 
80 .99500 110 .98750 141 97975 
81 99475 vik .98725 142 .97950 
82 .99450 112 .98700 143 97925 
83 99425 113 .98675 144 .97900 
84 .99400 114 .98650 145 97875 
85 .99375 115 .98625 146 .97850 
86 .99356 116 .98600 147 97825 
87 .99325 LET .98575 148 .97800 
88 .99300 118 .98550 149 97775 
89 99275 119 .98525 150 .97750 

120 .98500 


SECTION 34—PRIME COAT 


34.1 Description. This item shall consist of the 
application of a bituminous material on a previously pre- 
pared base, subgrade, existing surface or to the first lift 
or course as a tack coat in advance of spreading the 
next course when constructing plantmixed surface in 
more than one course, and if ordered by the engineer, 
covering the application with sand blotter. 


34.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 
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34.3 PRIME COAT 


Water... BS dit Via OSPR Se Section 80 
Sand-: Blotter ivictu4. 35.2. deceit al ike) ee Section 89 
Liquid ;Asphalt. 32.42.26 f.43eiehe cols cietges Section 91 
Emulsified: Asphalt.) =... oe ee ee Section 92 


Liquid asphalt used as prime coat on a previously pre- 
pared base or subgrade shall be of the type shown in 
the Estimate of Quantities, and the Proposal and shall 
be applied in accordance with the provisions of Section 33 
and as hereinafter specified. The exact rate of application 
to be determined by the engineer. 

Asphaltic emulsion used as a Tack Coat between 
the courses of plantmix surface or over an existing sur- 
face shall be of the mixing type and of the grade shown 
on the Estimate of Quantities and in the Proposal, and 
prepared for application as follows: 

The emulsion, as delivered, shall be cut back with 
forty (40) percent water, by volume, and thoroughly 
mixed. To accomplish this mixing, the distributor shall 
be partly filled with water, and the correct proportion 
of emulsified asphalt shall then be added, and the remain- 
ing water to be added shall be sprayed into the tank 
under pressure and then thoroughly circulated within 
the distributor. The diluted emulsified asphalt shall be 
applied in accordance with the provisions of Section 33 
and as hereinafter specified. The exact rate of applica- 
tion shall be as determined by the engineer. 


34.38 Construction Methods. Immediately before 
applying a prime coat the area to be surfaced shall be 
cleaned of all loose material by means of power brooms, 
supplemented by hand brooming if necessary. The sur- 
face to be primed shall be thoroughly bonded and com- 
pacted, true to grade and cross section, and free from 
ruts, bumps and other irregularities. 

The bituminous material used for prime coat shall be 
uniformly heated and applied by means of equipment 
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PRIME COAT 34.3 


conforming to the requirements of Section 33. The tem- 
perature of the bituminous material at the time of appli- 
cation shall be not less than specified in Section 33, the 
exact temperature to be determined by the engineer. 

The prime coat shall be allowed to penetrate and cure 
for a period of not less than twenty-four (24) hours. 
This period may be shortened by the engineer, if the 
nature of the base being primed and favorable conditions 
of weather result in proper curing before the stipulated 
time has elapsed. 

When so ordered by the engineer, after the bituminous 
material has penetrated the surface, the treated area 
shall be covered, where necessary, with sand blotter to 
prevent pick up under traffic, but generally traffic shall 
be kept off the prime until it is sufficiently cured to 
accommodate it. 

When the plantmix surface is spread and compacted in 
more than one lift or course or is placed on a previously 
prepared bituminous surface or base, or concrete base or 
surface, a dilute emulsified asphalt tack coat shall be 
applied at a uniform rate of from five-hundredths (0.05) 
to fifteen-hundredths (0.15) gallons per square yard as 
ordered. The dilute emulsified asphalt shall be prepared 
and applied as prescribed above. 

Suitable precautions shall be taken for the protection 
of the prime and tack coats against any damage during 
its curing period and until the surface course is in place. 

If the road is not to be closed to traffic during con- 
struction operation, the work shall be handled so as to 
cause the least possible inconvenience to traffic and the 
traffic safely maintained in accordance with the require- 
ments of Section 11 and as ordered by the engineer. 

No bituminous material shall be applied when the 
atmospheric temperature is below fifty (50) degrees F., 


nor during unsuitable weather. 
iE 
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34.4 PRIME COAT 


34.4 Method of Measurement. Bituminous materials 
for prime coat shall be measured as specified in Sec- 
tion 33. 

Bituminous material for tack coat diluted as pre- 
scribed above shall be measured in tons of the diluted 
mixture acceptably applied to the surface. 

Sand blotter shall be measured in tons or cubic yards, 
as indicated by the unit appearing in the Estimate of 
Quantities and the Proposal, measured in the hauling 
vehicles at the point of loading, conforming to all 
requirements in the completed and accepted work. 


34.5 Basis of Payment. Bituminous material for 
prime coat, measured as provided above, shall be paid 
for at the contract unit price bid per ton for the particu- 
lar type of material required. 

Bituminous material for tack coat, measured as pro- 
vided above, shall be paid for at the contract unit price 
bid per ton for the particular type of diluted and blended 
material required. 

Sand blotter, measured as provided above, shall be paid 
for at the contract unit price bid per ton or cubic yard 
for Sand Blotter. 

Payments specified above shall be full compensation 
for all labor, materials, tools, supplies, equipment and 
doing all work involved in applying the prime coat, tack 
coat and sand blotter as specified, including incidentals 
necessary to complete the work. 

The department reserves the right to increase or to 
omit all or any part of the estimated amount of sand 
blotter or tack coat to be used and no additional compen- 
sation shall be allowed by reason of such increase or 
decrease. 
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SEAL COAT 35.3 


SECTION 35—SEAL COAT 


39.1 Description. Seal coat shall consist of an appli- 
cation of bituminous binder on a compacted and bonded 
bituminous surface and, if required, covering the appli- 
cation with a sand blotter. 


35.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
finished work and shall comply with all the requirements 
for such materials as set out in this specification and in 
Part III, Material Details. Specific references to Part III 
are as follows: 


Sheed Sef TG 1 or eel leit ating sat hal Petes Horch ane clin Section 89 
TICUIA SDUALLAY HEAL C es Jr) TA ere eee Section 91 
PininisinedsAspnalt. ey, Si Ne 67 ee, Section 92 


35.3 Construction Methods. (a) Maintaining Traffic. 
Where public traffic is being routed over a surface upon 
which a seal coat is to be applied, the seal shall not be 
applied to more than one-half the width of the traveled 
way at a time, and the remaining half width shall be 
kept free of obstructions and open for use by public 
traffic at all times until the seal coat first applied is 
ready for use by traffic. 

The contractor shall provide for the passage of public 
traffic through the work in accordance with the provi- 
sions of Section 11 of these specifications, and when 
ordered by the engineer, traffic shall be routed through 
the work under one-way control. 

Bituminous binder shall not be spread later in the 
day than will permit the stopping of traffic control prior 
to darkness. Bituminous binder shall be applied to only 
one designated traffic lane at a time and the entire width 
of the lane shall be covered in one operation. 

(b) Preparation of Base. Immediately before apply- 
ing the bituminous binder the surface to be sealed shall 
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35.3 SEAL COAT 


be thoroughly cleaned of all dirt and loose material by 
Sweeping with power brooms supplemented by hand 
brooms if necessary. The process of cleaning shall con- 
tinue until the metal in the surfacing is exposed and all 
dirt and loose material is removed from the entire width 
of the surfacing. 

(c) Applying Bituminous Binder. Liquid asphalt 
and asphalt emulsion shall be applied at a temperature 
and in the manner specified under Section 33 of these 
specifications, for distributor application of the grade of 
liquid asphalt or asphalt emulsion being used. 

Bituminous binder shall not be spread when weather 
conditions are unsuitable or when either the atmospheric 
or pavement temperature is below fifty (50) degrees F. 
When a surface treatment is to be applied to the central 
portion of the pavement, the seal coat shall be applied 
to the shoulders at least four (4) days in advance of 
the application of the adjacent surface treatment requir- 
ing screenings and the seal coats shall be applied in 
such a manner that the joint between the two types will 
present a neat and uniform appearance true to the line 
shown on the typical cross section and as established by 
the engineer. 

After the bituminous binder has penetrated the sur- 
face, the treated area shall be covered, where necessary, 
with sand blotter in sufficient quantity to absorb any 
excess of bituminous binder and prevent picking up by 
traffic. 

The kind of bituminous binder and the rate of appli- 
cation shall be as indicated on the plans or in the special 
provisions. 

After the surface has been opened to public traffic, 
any excess of bituminous binder that comes to the sur- 
face shall be immediately covered with additional sand 
blotter. 
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SURFACE TREATMENT 36.2 


35.4 Method of Measurement. Quantities of liquid 
asphalt or asphaltic emulsion to be paid for will be deter- 
mined in accordance with the procedure specified in 
Section 33 of these specifications. 

The quantity of sand blotter to be paid for shall be 
the number of tons or the number of cubic yards, meas- 
ured in the hauling vehicles at point of loading, as indi- 
cated by the unit stated in the proposal, conforming to 
all requirements in the completed and accepted work. 


35.5 Basis of Payment. Bituminous binder, meas- 
ured as provided above, shall be paid for at the contract 
unit price bid per ton for the particular type of material 
required. 

Sand blotter, measured as provided above, shall be 
paid for at the contract unit price bid per ton or per 
cubic yard for Sand Blotter. 

Payments specified above shall be full compensation 
for furnishing all labor, materials, tools, supplies, and 
equipment and doing all the work involved in applying 
the seal coat and all incidental work connected therewith. 

The department reserves the right to increase or omit 
all or any part of the estimated amount of sand blotter, 
and no compensation shall be allowed by reason of such 
increase or decrease. 


SECTION 36—SURFACE TREATMENT 


36.1 Description. Surface treatment shall consist 
of an application of bituminous binder and cover of 
screenings applied on a previously compacted and bonded 
bituminous surface conforming to the typical cross 
section shown on the plans and as herein specified. 


36.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
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36.3 SURFACE TREATMENT 


finished work and shall comply with all the requirements 
for such materials as set out in this specification and in 
Part III, Material Details. Specific references to Part III 
are as follows: 


SCT CONE a ede gee oe as ee a ee Section 84 
TUCUIC ASP ONG: pce ee ee eee Section 91 
Emulsified ‘Asphalttes site eee eee ee Section 92 


36.3 Construction Methods. (a) Maintaining Traffic. 
Where public traffic is being routed over a surface upon 
which a surface treatment is to be applied, the surface 
treatment shall not be applied to more than one-half the 
width of the traveled way at a time, and the remaining 
half width shall be kept free of obstructions and open 
for use by public traffic at all times until the surface 
treatment first applied is ready for use by traffic. 

Traffic will not be allowed on the newly placed bitu- 
minous binder and screenings until, in the opinion of the 
engineer, the screenings and bituminous binder have 
sufficiently set and bonded to prevent displacement by 
such traffic. 

When the newly completed surface treatment is open 
to traffic, the traffic shall be controlled by use of flagmen 
and a pilot car for a period of six (6) hours or for such 
time as deemed necessary by the engineer as follows: 

A flagman shall be stationed at the beginning of each 
newly completed section open to traffic, to stop oncoming 
trafic preparatory to piloting operations and shall be 
kept on duty during the entire control period. 

Trafiic control as described above shall be moved ahead 
progressively as the newly completed surface is open to 
traffic. 

The contractor shall provide for the passage of public 
traffic through the work in accordance with the provi- 
sions of Section 11 of these specifications and as out- 
lined above. 


198 


SURFACE TREATMENT 36.3 


(b) Preparation of Base. Immediately before apply- 
ing the bituminous binder, the surface to be treated 
shall be thoroughly cleaned of all dirt and loose material 
by sweeping with power brooms supplemented by hand 
brooms if necessary. The process of cleaning shall con- 
tinue until the surfacing is exposed and all dirt and 
loose material is removed from the entire width of sur- 
facing. 

(c) Applying Bituminous Binder. Liquid asphalt or 
emulsified asphalt shall be applied at a temperature and 
in the manner specified under Section 33 of these speci- 
fications, for distributor application of the type of liquid 
asphalt or emulsified asphalt being used. 

The bituminous binder to be applied shall be liquid 
asphalt or emulsified asphalt of the type set forth in 
the estimate of quantities and the proposal. The rate 
of application and the amount of screenings to be spread 
shall be indicated on the plans or in the special provi- 
sions. 

Bituminous binder shall not be spread when weather 
conditions are unsuitable or when either the atmospheric 
or pavement temperature is below fifty (50) degrees F., 
or when sufficient screenings are not on hand to imme- 
diately cover the bituminous binder. 

When surface treatment is specified for the central 
portion of the roadbed and a flush seal coat for the 
shoulders, the flush seal coat shall be applied at least 
four (4) days in advance of the application of the adja- 
cent surface treatment and the applications shall be 
applied in such manner that the joints between the two 
types will present a neat and uniform appearance true 
to lines shown on the typical cross section and as estab- 
lished by the engineer. 

Bituminous binder shall be applied to only one desig- 
nated traffic lane at a time and the entire width of the 
lane shall be covered in one operation. 
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36.3 SURFACE TREATMENT 


(d) Spreading Cover Material. Immediately follow- 
ing the application of the bituminous binder, it shall be 
covered with screenings spread at the required rate per 
square yard. 

Screenings shall be spread by means of a self- 
contained, self-propelled, pneumatic-tired power spreader 
so designed, equipped, coordinated, and operated that 
the screenings will be spread continuously and uniformly 
over the full width of the bituminous binder application 
in one operation and in such a manner that the coarser 
aggregates contact the bituminous binder first then the 
finer material on top filling the voids thereof. The spread- 
ing hopper shall be of ample capacity and be equipped 
with easily adjustable cut-off gates which will permit 
continuous straight spreads of from six (6) inches to 
thirteen (13) feet in width. The unit shall be capable 
of consistently obtaining the specified rate of application 
without segregation and shall be subject to the approval 
of the engineer as to type, size and mechanical condi- 
tion. Whenever spreaders are found unsatisfactory by 
the engineer, they will be changed, replaced or removed 
from the work as he may require. 

In order to avoid building a longitudinal joint, when 
spreading screenings on the first width of bituminous 
binder, no screening shall be applied within six (6) 
inches of the edge adjacent to the next application of 
bituminous binder. 

Bituminous binder and screenings shall not be spread 
over a greater distance than can be rolled and finished 
within one (1) day’s operation. 

In order to eliminate dust film, screenings shall be 
moistened with water before being applied. In spreading 
the screenings, the equipment used shall be so operated 
that the fresh binder material will be covered before 
equipment wheels come upon it. 

Asphaltic emulsion binders applied to the road surface 
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SURFACE TREATMENT 36.4 


shall be covered with screenings before setting or break- 
ing of the binder occurs. 

(e) Finishing. After the screenings have been 
spread upon the bituminous binder, any piles, ridges, 
or uneven distribution shall be carefully removed with 
flat bottom shovels, or other approved methods to insure 
against permanent ridges or bumps in the completed 
surface. Additional screenings shall be spread by hand 
in whatever quantities required to prevent picking up 
by the rollers or traffic, after which the surface shall 
be blanket rolled. 

Rolling shall follow immediately behind spreading 
screenings to properly embed the screenings in the soft 
bituminous binder and rolling shall commence at the 
outer edges and proceed toward the inner edge of each 
spread of bituminous binder and screenings, and shall 
be continued until the screenings are thoroughly set into 
the binder. Rollers shall be of the pneumatic-tired type 
and shall be heavy enough to set the screenings in the 
bituminous binder and shall be self-propelled, non- 
oscillating type and shall be capable of operating forward 
or backward without turning around on the roadbed. 

After the surface has been opened to public traffic, 
any excess of bituminous binder that comes to the sur- 
face shall be immediately covered with additional screen- 
ings. The completed surface shall present a uniform 
appearance and shall be thoroughly compacted, and free 
from ruts, humps, depressions, or irregularities due to 
an uneven distribution of bituminous binder or screen- 
ings. 


36.4 Method of Measurement. Bituminous binder 
shall be measured as specified in Section 33. 

The quantity of screenings to be paid for shall be 
the number of tons or the number of cubic yards, meas- 
ured in hauling vehicles at point of loading as indicated 
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37.1 ARMOR COAT 


by the unit stated in the proposal, conforming to all 
the requirements in the completed and accepted surface 
treatment. | 


36.5 Basis of Payment. Bituminous binder meas- 
ured as provided above, shall be paid for at the contract 
unit price per ton for the particular type of material 
required. 

Screenings measured as provided above shall be paid 
for at the contract unit price bid per ton or per cubic 
yard for Screenings, which price shall include moisten- 
ing if required. 

Payments specified above shall include full compensa- 
tion for furnishing all labor, materials, tools, supplies, 
and equipment and doing all the work involved in apply- 
ing the surface treatment as specified and all incidental 
work connected therewith, except that when the items 
of “Flagman” and/or “Pilot Car” appear as bid items 
in the proposal the necessary flagging and piloting shall 
be measured and paid for as specified in Section 11. 


SECTION 37—ARMOR COAT 


37.1 Description. This item shall consist of the con- 
struction of a wearing course composed of three appli- 
cations of bituminous material, each covered with 
mineral aggregate, placed upon a previously bituminized 
surface, or upon a thoroughly compacted base that has 
been given a prime coat, and which complies with the 
lines, grades, and cross section shown on the plans. 


37.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 
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Water eee S 3d, Se tet f 2, Ta A A og Section 80 
CoarseA SeTerates 25 ek eek ee le ee Section 84 
PCy OCR ne eee = ee ei Se gf Section 84 
RCTCON INS Sere, RR ae Ec nce Section 84 
TRUCE SPL i bie Bete ie ee ko, Ears aay Section 91 
eomatemen WAsphalt < Bee eee 2 et ee Section 92 


37.3. Equipment. Mineral aggregate shall be spread 
at the specified rate by means of an approved mechanical 
spreader so designated that the material will be spread 
in a uniform sheet. The rate of spread shall be readily 
adjustable. 

Rollers shall be self-propelled tandem type, weighing 
not less than eight (8) tons as prescribed in Article 29.2. 

The blade graders used for leveling shall be of the self- 
propelled type, tightly articulated, having a wheel base 
of not less than sixteen (16) feet and a blade not less 
than ten (10) feet long. Stiff brooms with suitable 
devices for attaching to the blade of the grader or to 
the rollers shall be provided. 


37.4 Construction Methods. When required on the 
plans or in the special provisions, a prime coat shall be 
applied in accordance with Section 34. 

The sequence of the various operations and the approx- 
imate amount of materials shall be as shown in the 
following tables: 

APPROXIMATE AMOUNT MATERIALS AND SEQUENCE OF 
OPERATIONS USING LIQUID ASPHALT 


MATERIALS Per Square YaARpD——————_. 
K 


Liquid Coarse ey 
Asphalt, Aggregate, Rock, Screenings, 
Operation Gallons Pounds Pounds Pounds 
TSstea pplication #72. -seaes Oe Sape Os ht Se ee + eee 2 ee 
ist; Spréade ss =< ee a ee a Ch ee eee SN ee 
lade, broom, roll 
20d<Applieation:* "4 oe, 0. SO renieten = ere a etl f pay 5 
2 STC eee mec er ee, a ons in eee 12 pat ee 
Blade, broom, roll 
Sod A DDLICSatlON. = sow OR 5 een es ee ee ee ee Spe ey ee ee 
SONS Pres thee 2 we Sew epee. Martin i eri ger, Sete Peli pS eects 8 


Blade, broom, roll 


Approx. Total__-__- 0.60 40 12 8 
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APPROXIMATE AMOUNT MATERIALS AND SEQUENCE OF 
OPERATIONS USING EMULSIFIED ASPHALT 


——DMAtTERIALS Per Square YARD— 


Emulsified Coarse Key 
Asphalt, Aggregate, Rock, Screenings, 
Operation Gallons Pounds Pounds Pounds 
1St-Application == 2. = 0.10 Tete el ee ee 
TSt SD ECA Gee 5 36. Hahore haan veo 
Blade, roll lightly 
ACA DDIICEb1O Tite eee ee 0.35 oe ee eee ee ee 
2OeSPread tM. Aes Se SRR aay sen ee eee et ene ee LGM fae Agere 
Blade, broom, roll 
3d Application plies. et U2 oe ty = eee ge Bae ee en ee * 
tS tcl ORS eee er en oe ee AE a 8 
Blade, broom, roll 
ND DLOx Ola 0.70 36 16 8 


In hot, dry weather, or when ordered by the engineer, 
aggregate shall be moistened before applying emulsified 
asphalt. 

Bituminous material of the kind indicated on the plans 
or in the special provisions shall be applied in accordance 
with Section 33. 

The first application of bituminous material shall be 
covered immediately with coarse aggregate which shall 
be bladed and broomed to a smooth, true, uniform sur- 
face. It shall then be rolled until the aggregate is thor- 
oughly keyed together and embedded in the asphalt. 
In spreading the aggregate the truck shall be operated 
backward so that the fresh bituminous material will be 
covered before the truck wheels come upon it. 

Each succeeding spread of aggregate shall be made 
promptly after applying the bituminous material, and 
shall be bladed and broomed to a smooth, uniform, true 
surface, and rolled until thoroughly set into the voids and 
keyed together. Such brooming as is necessary to dis- 
tribute the aggregate uniformly shall accompany the 
rolling. Additional aggregate shall be applied by hand 
during the rolling and brooming operations to cover any 
bare or inadequately covered places. 

The finished surface shall be smooth, uniform in 
appearance, and thoroughly bonded, except for a slight 
excess of loose screenings on the surface. Maintenance 
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of the surface until completion of the contract shall 
include occasional redistribution of loosened screenings 
over the surface by brooming and additional rolling. 


37.5 Method of Measurement. Bituminous material 
shall be measured as specified in Section 33. 

The quantity of aggregate for armor coat to be paid 
for shall be the number of tons of each of the classes 
used, conforming to all requirements in the completed 
and accepted work. 


37.6 Basis of Payment. Bituminous material, meas- 
ured as provided above, shall be paid for at the contract 
unit price per ton, for the particular type of material 
required. 

Aggregate, measured as provided above, shall be paid 
for at the contract unit price per ton for Coarse Aggre- 
gate, Key Rock, or Screenings, as the case may be. 

The quantity of water acceptably applied shall be 
measured and paid for as provided in Section 28. 

Prime coat, when required, shall be measured and paid 
for as specified in Section 34. 

Payments specified above shall constitute full compen- 
sation for all labor, materials, tools, supplies, equipment, 
and incidentals necessary to complete the work. 


SECTION 38—ROADMIX SURFACE 


38.1 Description. Roadmix surface shall consist of 
the construction of a surface course of mineral aggregate 
and bituminous binder mixed in place on the prepared 
roadbed, or mixed off of the roadbed by either roadmix 
or plantmix methods. The prepared mixture shall be 
spread and compacted upon a prepared subgrade or 
base in conformity with the grades, lines and dimensions 
shown on the plans and as specified in this section or in 
the special provisions, and as directed by the engineer. 
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38.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
finished work and shall comply with all the requirements 
for such materials as set out in this specification and in 
Part III, Material Details. Specific references to Part III 
are as follows: 


Selected? Materials 2. SRN Ie Sat ee Section 81 
Aggregates for Roadmix and 

Plantmix: Surtacess. 2c. 4.4L. ee eee Section 83 
Bidtiid *Asphalie sn ee eee eee Section 91 
Emulsifiedn Asphaltiavey od tree ee Section 92 


Bituminous binder to be mixed with the mineral agegre- 
gate shall be asphaltic emulsion or liquid asphalt of the 
grade designated in the estimate of quantities and the 
proposal for that item of work, and shall be furnished 
and applied in accordance with the provisions of Section 
33 of these specifications and as hereinafter specified. 
When more than one grade of bituminous binder is 
specified, the engineer will designate the specific grade 
or grades to be used. 

The mineral aggregate shall conform to the require- 
ments set forth above, or it may consist of the material 
in place on the roadbed; or a combination of one or more 
of these materials, as required by the plans or specified in 
the special provisions. 

When the mineral aggregate consists of material in 
place on the roadbed, which was not placed under the 
contract providing for the placing of the roadmixed sur- 
facing, all rock or lumps of materials larger in greatest 
dimension than the planned surface thickness shall be 
removed and disposed of along the roadway and such 
work shall be paid for as extra work as provided in 
Articles 4.5 and 9.4 of these specifications. 


38.3 Special Requirements. Attention is directed to 
Section 33 of these specifications. 
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The methods employed in performing the work and all 
equipment, tools, machinery and other appliances used 
in handling materials and performing any part of the 
work shall be subject to approval of the engineer before 
the work is started and whenever found unsatisfactory 
shall be changed or improved as required by the engi- 
neer. Ajl equipment, tools, machinery and plant used 
must be maintained in a satisfactory working condition. 

Equipment used shall include scarifying, mixing, 
spreading, finishing and compacting equipment, a self- 
powered bituminous material distributor, and equipment 
for heating bituminous material. 

Motor graders for spreading, shaping and finishing 
mixture shall be of the self-powered type with blades not 
less than ten (10) feet long and wheel bases of not less 
than sixteen (16) feet. Such graders shall be not less 
than six (6) tons in weight and shall be equipped with 
pneumatic tires. 

Either traveling or stationary mixing plants or other 
equipment of proven performance may be used by the 
contractor in lieu of specified equipment if advance writ- 
ten approval is given by the engineer, and if the con- 
tractor complies with such requirements as the engineer 
may consider necessary to insure results that will be at 
least equal to the results which would be obtained by 
use of the specified equipment. 

When the plans require approaches and road connec- 
tions, street intersection areas, sidewalk areas, median 
strip areas, gutters, ditches, areas around embankment 
protector assemblies, and other areas to be surfaced with 
roadmix surfacing material; and that shoulder dikes 
are to be constructed of roadmixed material, the mineral 
aggregate to be used for these purposes shall be the same 
as required for surfacing the roadbed. 

At locations where public traffic is being routed over 
a roadbed upon which a roadmixed surface is being 
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placed, the contractor shall provide for the passage of 
such traffic through the work in accordance with the 
provisions of Section 11 of these specifications and as 
herein set forth. When ordered by the engineer, traffic 
shall be routed through the work under one-way control. 


38.4 Preparation of Roadbed. (a) Subgrade. The 
graded roadbed, in advance of placing the mineral aggre- 
gates thereon, shall be shaped to the required grade and 
cross section, after which it shall be compacted to the 
required degree of compaction. When the roadbed is thus 
prepared to the satisfaction of the engineer, the required 
amount of mineral aggregate shall then be placed in 
accordance with the provisions of Section 80 of these 
specifications. If the mineral aggregate is to be treated 
with bituminous materials immediately after being 
placed, the compaction requirements of that portion to 
be incorporated in the mix will not be required. 

The preparation of subgrade for roadmix surface to 
be placed in connection with surfacing special areas off 
the traveled way, when such areas are inaccessible to 
conventional equipment, shall be by the methods satis- 
factory to the engineer and made suitable for the pur- 
poses intended. 

(b) Preparing In-Place Material. When the mineral 
aggregate to be bituminous treated consists of material 
in place on the roadbed, the area involved shall be scari- 
fied to such a depth that sufficient aggregate will be 
available to construct the roadmixed surface as planned, 
including the placing of surfacing material for special 
features off the traveled way as provided above, after 
which the scarified material shall be so broken up that 
when a sample of the material retained on a one-half 
(14) inch sieve is soaked in water, not over fifteen (15) 
percent, by weight, will pass the one-half (14) inch 
sieve. 
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When traffic is permitted to pass through the work, 
scarifying operations shall be limited to that area which 
can be treated with bituminous binder and mixed on the 
following day, except that when necessary for properly 
drying the material, scarifying may extend further with 
the engineer’s written permission. 

All rocks or lumps of material larger in greatest 
dimension than the thickness of the roadmix surfacing 
shown on the plans shall be removed from the scarified 
material and disposed of as specified above. 

Material loosened below the required depth, as above 
provided, shall be spread, reshaped and thoroughly 
recompacted in advance of mixing operations, and no 
additional compensation will be allowed for such work. 

In advance of the application of the bituminous mate- 
rial, the mineral aggregate shall be bladed and processed 
to secure a uniform mixture of fine and coarse material. 
If irregularities or segregations of materials occur dur- 
ing or after spreading, the aggregate shall be bladed 
into windrows, remixed until segregations are eliminated 
and then respread. 


38.5 Prime, Tack and Seal Coat. If required by the 
special provisions or shown on the typical cross section 
of the plan, a prime coat shall be applied to an untreated 
subgrade or a tack coat shall be spread on an existing 
bituminous surface used on a base for roadmix surfac- 
ing. The prime or tack coat shall be spread before road- 
mixing is begun or before premixed materials are 
deposited on the roadbed. 

Prime coat or tack coat shall not be placed farther 
in advance of depositing or mixing operations than 
ordered by the engineer. 

Asphaltic emulsion paint shall be applied to all vertical 
faces of curbs, gutters, construction joints and existing 
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pavement, against which surfacing is to be placed and to 
such other areas as are designated by the engineer. 

Prime coat and tack coat shall conform to the require- 
ments of Section 34 of these specifications. 

Immediately in advance of placing the surfacing mate- 
rial, the areas of prime coat or tack coat which have 
been destroyed or damaged shall be covered with the 
same type of bituminous material as originally used for 
this purpose. 

When the proposal includes a contract item of asphal- 
tic emulsion or liquid asphalt for seal coat, it shall be 
applied to the finished surface as specified under Section 
35 of these specifications. 


38.6 Placing Aggregate. Mineral aggregate consist- 
ing of material in place on the roadbed shall be scarified, 
broken up and processed as provided in Article 38.4(b) 
of this section. 

Mineral aggregate consisting of material other than 
that in place on the roadbed shall be deposited upon the 
prepared subgrade, or mixing area, by the use of 
spreader boxes, or from the vehicles equipped or supple- 
mented with suitable spreading devices. 

The mineral aggregate shall contain sufficient material 
to construct the roadmix surfacing as planned, including 
sufficient material for surfacing special features off the 
traveled way. The aggregate shall not be mixed with 
earth or other deleterious matter. 

Immediately prior to applying the bituminous mate- 
rial, the aggregate shall be tested for moisture content. 
If the moisture content is more than one and one-half 
(114) percent of the dry weight of the aggregate, the 
aggregate shall be turned by blades or disc harrows or 
otherwise manipulated until the moisture content is 
reduced to one and one-half (114) percent or less. The 
prepared aggregate shall then be spread smoothly and 
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uniformly over one-half of the roadbed or other conven- 
ient width, ready for the application of bituminous mate- 
rial except that when a traveling mixing plant is used 
the loose aggregate shall be formed into a windrow 
or windrows or into a blanket of uniform cross section. 


38.7 Applying Bituminous Binder. The bituminous 
binder shall be distributed uniformly in three approxi- 
mately equal applications, as are determined by the engi- 
neer. It shall be applied at a temperature conforming 
to the range of temperatures specified under Section 33 
of these specifications. Following closely, after each 
application of bituminous material the mixing equipment 
shall partially mix the aggregate and the bituminous 
binder so as to leave as little free bituminous material 
as possible. The intervals between applications of bitu- 
minous binder shall be as directed by the engineer. 

Bituminous material shall not be spread when weather 
conditions are unsuitable nor when the atmospheric tem- 
perature or the temperature of the mineral aggregate is 
below fifty (50) degrees F. 

No more bituminous material shall be applied per day 
than can be mixed with the aggregate on the same day 
it is applied. 


38.8 Mixing. The materials may be mixed upon the 
roadbed, or upon some other approved area off the road- 
bed by roadmixing methods, or the material may be 
mixed at a central-mixing plant by plantmix methods as 
specified below, whichever the contractor elects. 

(a) Roadmixing Methods. Prior to applying the bitu- 
minous binder the prepared aggregate shall be spread 
smoothly and uniformly over one-half the mixing area 
or some other convenient width. The first application of 
bituminous binder shall then be applied immediately 
after which the binder and aggregate shall be partially 
mixed. The remaining applications of bituminous binder 
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with a partial mixing after each application shall follow 
in like manner. After the last application of bituminous 
material and partial mixing, the entire mass of bitu- 
minous binder and aggregate shall be windrowed on the 
mixing surface and then thoroughly mixed and combined 
by the mixing units specified, by blading the mix from 
side to side of the mixing surface, or by a manipulation 
producing equivalent results, until all particles are 
coated with bituminous binder and the whole mass has 
uniform color and the mixture is free from spots con- 
taining an excess or deficiency of binder, balls or 
uncoated particles. During the mixing operations, care 
shall be taken to avoid cutting into the underlying course 
or contaminating the mixture with earth or other 
extraneous matter. When so directed by the engineer, 
the mixing process shall be confined to part of the width 
or area of the roadbed so as to allow a convenient pas- 
sage for traffic. 

Prior to spreading and compacting, should the mixture 
show an excess or deficiency of bituminous binder, or 
an uneven distribution thereof, the condition shall be 
corrected by adding mineral aggregate or bituminous 
material, as the case may be, and then remixing to 
produce a satisfactory mixture. If necessary, all com- 
pressed masses of mixed materials shall be broken up. 
When the mineral aggregate consists of the existing 
material on the roadbed and an allowance for additional 
mineral aggregate has not been provided for on the 
plans, additional mineral aggregate may be obtained by 
scarifying material from the roadbed as directed by the 
engineer, or in lieu thereof, the contractor may import 
suitable material. No additional compensation will be 
allowed for conforming to the above requirements, 
except that additional materials imported and added to 
that in place will be paid for on a Force Account basis 
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for the work involved, in accordance with Articles 4.5 
and 9.4 of these specifications. Spreading of the mixture 
shall not be done when the base to be covered is wet 
or until authorized by the engineer. 

The amount of material mixed in any one day shall 
not be more than can be spread and compacted on the 
following day, provided, however, that when directed 
by the engineer, mixed material may remain in the 
windrow for a longer period. 

In lieu of mixing the material as above specified, a 
roadmixing machine or any equipment other than that 
required above may be employed which will produce the 
completed mixture equal to that which would be pro- 
duced by the means above specified. The department 
reserves the right to order the use of any equipment 
_ discontinued which, in the opinion of the engineer, fails 
to produce a satisfactory mixture. 

The roadmixing machine shall be of the pugmill or 
auger type which picks up the loose material from the 
mixing area or it may be of the type which cuts a 
true plane in material at a specified depth, leaving no 
loose material in either case. Either type shall introduce 
the bituminous material through a metering device at 
the time of mixing. The machine shall be equipped to 
provide for a positive control of the amount of bitu- 
minous binder introduced into the mix, which can be 
readily adjusted to the changes required. 

The rate of movement of the roadmixing machine, 
the amount of the material mixed and the amount of 
mixing shall be so regulated that a mix satisfactory to 
the engineer will result. The materials shall be mixed 
until a uniform mixture of unchanging appearance is 
obtained and all particles of aggregate are thoroughly 
coated with bituminous materials. Before mixing, the 
loose materials shall be placed in windrows or in a 
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blanket of uniform cross section and of such size that 
all the material in the windrow or blanket can be passed 
through the mixing machine at each mixing operation. 

Materials mixed off of the roadbed shall be uniform 
in character and equal in all respects to that which 
would be produced by mixing on the roadbed as above 
specified. 

(b) Plantmixing Methods. Should the contractor 
elect to mix the materials at a central mixing plant by 
the plantmix method, the mineral aggregate shall be 
dried, proportioned and mixed with the bituminous 
binder in accordance with the applicable requirements of 
Section 40 of these specifications with the following 
modifications: 

When the moisture content of the mineral aggregate 
does not exceed two (2) percent by weight of the dry 
aggregate and laboratory tests indicate that such 
increased moisture content will not produce an unstable 
mixture, mixing of the materials without passing the 
aggregate through a dryer will be permitted, at the dis- 
cretion of the engineer. 

Unless otherwise specified in the special provisions, 
separation of the mineral aggregate into required sizes 
and storing in separate bins will not be required. 


38.9 Spreading, Compacting and Finishing. Spread- 
ing and compacting equipment shall conform to the 
requirements of Section 40 of these specifications, except 
that the use of a self-propelled mechanical spreading and 
finishing machine will not be required. 

Before the finished mixture is spread for compaction, 
a triangular cut shall be made with a motor grader at 
each edge of the base course to provide for a thickened 
edge of bituminous mixture. The cut shall be approxi- 
mately two (2) inches deep at the outer edge and slope 
to zero, two (2) feet in toward the center. In making 
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a cut the excavated material shall be thrown to the 
edge of the roadbed in a small windrow against which 
the mixture shall then be spread. 

After roadmixing operations have been completed and 
the mixture has been approved by the engineer, the 
mixture shall be uniformly spread over the area to 
be surfaced to the proper width and to such depth as 
will compact to the required thickness. Should the con- 
tractor elect to mix the materials prior to the delivery 
on the roadbed, as provided above, spreading the mixture 
on the roadbed shall begin at the point or points farthest 
from the point of mixing and shall progress continuously 
toward the point of mixing, unless otherwise ordered 
by the engineer. The mixture shall be spread by means 
of an approved spreader box. 

Segregation of coarse or fine particles shall be avoided 
and the mixture shall be free from lumps or pockets of 
coarse and fine material after spreading. 

After the mixture has been spread as above specified, 
approximately the top half of the material shall be 
removed by motor graders and placed into a windrow 
on one side. The windrow shall be so placed that earth 
or other extraneous materials will not become intermixed 
with the windrowed material. The exposed area not 
occupied by the windrow shall then be thoroughly rolled, 
after which the windrow shall be moved and the area 
occupied by the windrow shall be rolled. Rolling shall 
be continuous throughout the spreading operations. The 
windrowed material shall then be respread over the 
entire surface by alternating the windrow from one side 
of the roadbed to the other and to the center and gradu- 
ally decreasing the amount of material moved, until the 
entire surface has uniform texture and is smooth and 
true to cross section and grade and is uniformly com- 
pacted. During blading and rolling, all lumps and loose 
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stones shall be moved to the outside of the surface area 
and disposed of. 

All rolling, except the final finish rolling, shall be 
done with pneumatic-tired rollers. The finish rolling shall 
be done with steel-tired tandem or three-wheeled rollers 
commencing at the lower edge, progressing toward the 
highest portion. Under no circumstances shall the high- 
est portion be rolled first. 


38.10 Miscellaneous Areas to be Surfaced. Surfac- 
ing of approaches, street, intersection areas, service 
highways, sidewalk areas, median strip areas, and island 
areas shall conform to all of the requirements herein- 
before specified, except that the surfacing material may 
be spread and compacted in one course on sidewalk areas, 
median strip areas and island areas. 

Surfacing material used in the construction of shoul- 
der dikes, placed as ditch lining, placed around embank- 
ment protector assemblies, and placed over other areas 
designated by the engineer, shall be spread by hand or 
by other approved methods in one course. The material 
shall be thoroughly compacted to the required lines, 
grades and cross sections by means of mechanical 
tampers or by approved methods that will produce the 
same degree of compaction as mechanical tampers, 
except that shoulder dikes shall be shaped and compacted 
with approved equipment capable of shaping and thor- 
oughly compacting the material to the required cross 
section. 


38.11 Method of Measurement. Quantities of bitu- 
minous binders of the type and grade set forth in the 
proposal to be paid for will be determined in accordance 
with methods in Section 338. 

New mineral aggregate, conforming to all the require- 
ments, in the completed and accepted work, will be meas- 
ured either by the ton or cubic yard as indicated in the 
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proposal. The measurement will be made as set forth in 
Section 9, Article 9.1 of these specifications, except that 
if the surfacing material is mixed at a central mixing 
plant by the plant-mix method the quantity to be paid 
for will be determined by weighing the completed mix- 
ture and deducting the weight of bituminous binder 
added thereto. 

Mineral aggregate consisting of material in place on 
the roadbed will not be measured and paid for, except for 
the removal of rocks and lumps as provided in Article 
38.2 of this section. All other work involved in scarifying 
and preparing the material as herein specified shall be 
considered as included in the contract unit price paid for 
mixing the roadmix surfacing. 

Mixing and compacting shall be measured in miles 
along the centerline of the roadway and no extra allow- 
ance will be made for mixing widened sections and shoul- 
der dikes, unless otherwise provided in the special 
provisions. 

The quantity of shoulder dikes constructed of road- 
mixed material, the placing of which is to be paid for 
as a contract item on a linear foot basis, will be deter- 
mined from measurements taken along the top of the 
completed dike to the nearest one (1) foot length. The 
quantities of bituminous binder and mineral aggregate 
used to construct the dike shall be measured as set forth 
above. 

The quantity of mixing and compacting roadmix sur- 
facing for intersections, approaches and other miscel- 
laneous areas, except shoulder dikes and widened areas, 
to be paid for will be determined from horizontal meas- 
urements of the areas over which surfacing is placed 
in accordance with the provisions of Section 9, Article 
9.1. Such measurements shall include only areas outside 
the limits of the nominal width of roadway specified 
for surfacing. 
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38.12 Basis of Payment. Bituminous binder, used 
in the mix and measured as provided above shall be paid 
for at the contract unit price bid per ton for the particu- 
lar type of material applied. 

Mineral aggregate, measured as provided above, shall 
be paid for at the contract unit price bid per ton or 
cubic yard, as the case may be, for Roadmix Surface 
Aggregate. 

Mixing and compacting, measured as provided above 
shall be paid for at the contract unit price bid per mile 
for Roadmix. 

Mixing and compacting of intersections, approaches, 
and other miscellaneous areas, measured as provided 
above, shall be paid for at the contract unit price bid 
per square yard for Roadmix Intersections. 

Placing and compacting roadmixed material for shoul- 
der dikes, measured as provided above, shall be paid for 
at the contract unit price bid per linear foot for Road- 
mixed Shoulder Dike. 

Payment specified above shall include full compensa- 
tion for furnishing all labor, materials, tools, supplies 
and equipment, and doing all the work involved in con- 
structing and compacting the roadmix surfacing, includ- 
ing equipment, for shaping and compacting shoulder 
dikes and any necessary hand placing and hand compact- 
ing of the surfacing material as specified or ordered. 

Watering, required to assist in subgrade preparation 
and compaction of mineral aggregates, shall be measured 
and paid for as specified in Section 28, Watering. 

Rolling, required for compaction of the subgrade and 
for compaction of the untreated mineral aggregate shall 
be measured and paid for as specified in Section 29 
Rolling. 

Prime or tack coat, if required, shall be measured and 
paid for as specified in Section 34, Prime Coat. 
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Seal coat shall be measured and paid for as specified in 
Section 35, Seal Coat. 


SECTION 39—RETREAD SURFACE 


39.1 Description. This item shall consist of a sur- 
face course composed of coarse aggregate, key rock, and 
screenings uniformly mixed, penetrated, and bound 
together with emulsified asphalt, or rapid curing liquid 
asphalt, and placed upon an approved base in accordance 
with these specifications and in conformity with the 
lines, grades and cross sections shown on the plans. Two 
types are specified ; the type applying shall be as shown 
on the plans or in the special provisions. 


39.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


VEL ES Sle See SC ET ee oe eR eee ee Section 80 
UPTO PALO et OT ST ELY OAC tiene Ee rye dee i Section 84 
LiquigvASpnMaly (hO. PVDeC) rn... Section 91 
Himuisiien -AsSpia tities eee as! eee ree Section 92 


39.3 Equipment. Aggregate shall be spread by 
means of an approved mechanical spreader so designed 
that the material will be spread in a uniform sheet. The 
rate of spread shall be readily adjustable. 

Blade graders for mixing and blading shall be of the 
self-propelled type with a wheel base of not less than 
sixteen (16) feet, shall have a blade not less than ten 
(10) feet long, and pneumatic tires. Stiff brooms with 
suitable devices for attaching to the blade of the grader 
shall be provided for the brooming. Mixing may be done 
with special mixers designed for this purpose, if, in the 
opinion of the engineer, results are as good as obtainable 
with blade graders. 
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Rollers shall be of the self-propelled tandem type 
weighing not less than eight (8) tons, as prescribed in 
Article 29.2. 


39.4 Preparation of Base. When the base course is 
a water-bound type, it shall be given a prime coat in 
accordance with Section 34 of these specifications prior 
to starting the surface course. 

Where an old bituminized or cement concrete surface 
course is to serve as the base, it shall be thoroughly 
cleaned by brooming to remove all dust and loose mate- 
rial, all soft asphaltic patches and joint material shall 
be removed, and all holes, depressions, and other irregu- 
larities shall be patched, built up, or otherwise corrected 
as directed by the engineer. 


39.5 Construction Methods. Mineral aggregate shall 
be thoroughly dry when RC asphalt is applied. During 
hot, dry weather, coarse aggregate shall be sprinkled 
with water before applying emulsified asphalt. Bitu- 
minous material shall be applied in accordance with 
Section 33 of these specifications. 

The sequence of the various operations and approxi- 
mate amounts of material shall be as shown in the 
following tables: 


ESTIMATED QUANTITIES—TYPE 1 RETREAD 
(Compacted Thickness 1!/,, inches) 
MATERIALS PER SQUARE YARD OF SURFACE 


EMULSIFIED 
RC -—-ASPHALT, GAL. Coarse 
asphalt Penetra- aggregate Key rock Screenings 
Operation gallon Mixing tion (pounds) (pounds) (pounds) 
Stes Preaid es Sheth ARES ee Ee Bed SE he Re Be 2 L202 4 “23 e see 
1st application mix ____ 0.30 0.3.0) soi ese porn) a Ce ate hee > eee 
2nd application mix, 
shape: nol 0.30 O23 08 wip ele gs pL epee eee er kl eee 
2nd spread 
DPLOOM,” BOU y= a ee Oe Elen | eal ee eat 2!) > ue eens 
3rd application 2.2 22 Ora Ope ABS. RES gee Oe AOE 8) ER DEAS pe tS tt ee 
3rd spread broom, 
roll, open to 
ULE O Ns a see pee ee eae ee ee a re Pr eee ee 10 
4thvapplicationa. = 20230) pee ees 0.403. OETA HS pe tee A388 
4thitspread ‘Dbroom: boll =" == ee ee 15 
Approx. totals... 1.30 0.60 0.90 120 20 25 
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ESTIMATED QUANTITIES—TYPE 2 RETREAD 
(Compacted Thickness 11% inches) 


MATERIALS Per SQUARE YARD OF SURFACE———————.. 


EMULSIFIED 
RC ASPHALT, GAL.— Coarse 
asphalt Penetra- aggregate Key rock Screenings 
Operation gallon Mixing tion (pounds) (pounds) (pounds) 
TsHspread =. \s an Vee oe eae ek ee ee. el [CS'Oy 0 0 toate) ee 
lst application mix ____ 0.3 URoiah en Gar Poe ee Se ee eg) Cy Om oe 
2nd application mix, 
Shane TO Uee was 0.30 (eR Es! Sel Se ee eee, we eet Oe 
2nd spread 
DOO. TOL be 26 Pee nl ey oe Wd ee SES ae 
3rd application curing 
period, open to 
tramic: 2s ATM SER Fy OALRO ag eee OGL rere eet ea ee ee eee 
4th application___..._______. OSA a ewe UA, St a ee Spee ee S 
Athy Speed Ss are, 4 ke ee Rg ee a ee ee a cee Phe ey 15 
APPTOXs totais 2.22 = 0.95 0.75 0.30 135 14 15 


Coarse aggregate shall be uniformly spread upon the 
base and bladed to a smooth surface and uniform cross 
section. Immediately following the first application of 
bituminous material, coarse aggregate and bituminous 
material shall be mixed, either by blading from side to 
side of the road or by other suitable means. Mixing shall 
continue until all particles of the aggregate are covered. 
The material shall then be spread and given a second 
application of bituminous material before the first appli- 
cation has dried or set. Mixing, as specified above, shall 
be resumed immediately following the second application 
of bituminous material, and shall continue until all par- 
ticles are coated and the mixture is uniform in appear- 
ance. The mixture shall then be bladed to a smooth 
surface, true to profile and cross section. 

When emulsified asphalt is used for the binder and 
begins to coalesce and strip from the aggregate, mixing 
or other manipulation shall be discontinued between the 
beginning of the set and complete adherence to the rock. 

During the mixing and spreading, care shall be used to 
prevent disturbing the base or incorporating shoulder 
material into the mix. 

After the mixture has been spread and is in the 
proper condition of tackiness, it shall be rolled so as to 
cover the whole surface once. The roller wheels shall be 
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kept well moistened to prevent picking up of the mixture. 
After rolling once, all irregularities shall be removed by 
planing with a blade grader, and adding premixed mate- 
rial where required. Spots that tend to ravel shall be 
removed and replaced with premixed material. The sur- 
face shall then again be rolled once over. 

When the first application has set sufficiently so that 
it will not be indented by the wheels of the truck, key 
rock shall be spread in the required amount as shown 
by the above table. The amount shall be just sufficient 
to fill the voids in the coarse aggregate. Key rock shall 
be broomed until evenly distributed over the surface, 
and shall then be rolled until embedded into the voids 
of the coarse aggregate and the whole mass is thor- 
oughly bonded and locked and all surface voids are filled. 
Rolling shall be accompanied by such brooming as is 
necessary to sweep the rock into the voids. Additional 
key rock shall be added by hand to any spots where there 
is a deficiency. 

When the key rock has been rolled into the surface 
voids as specified above, the third application of bitu- 
minous material shall be applied. When Type 1 retread 
is specified, the third application of bituminous material 
shall be covered immediately with the first spread of 
screenings. The screenings shall be broomed and rolled 
and additional screenings shall be spread where required, 
as specified above for key rock. Rolling shall be resumed 
at the proper periods during several days. When Type 2 
retread is specified, the third application of bituminous 
material shall not be covered, and shall not be disturbed 
until dry and thoroughly cured. The road shall then be 
opened to traffic for a period not less than ten (10) days. 
The surface shall then be swept clean of all dirt and loose 
material and a fourth application of bituminous mate- 
rial applied and covered immediately with an application 
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of screenings. Brooming and rolling shall follow as speci- 
fied above for other applications. 

The finished surface shall be smooth, true to required 
cross-section, and free from ruts, humps, depressions, or 
irregularities. When tested with a straightedge ten (10) 
feet long placed on the surface parallel to the centerline, 
the surface shall at no point vary more than one- 
quarter (14,) inch from the lower edge of the straight- 
edge. Wherever excessively rich overlapping of joints 
has occurred, the entire surface within such area shall 
be removed and reconstructed with rock and screenings, 
and treated with penetration type emulsion as directed 
by the engineer. All irregularities in the surface shall be 
patched with penetration type emulsion and screenings, 
the emulsion to be applied by means of a spray nozzle. 
Care shall be exercised in the application of the emulsion 
to insure that the total amount applied on the patches is 
not in excess of that specified in the table above. 

Maintenance until completion of the contract shall 
include brooming to redistribute any loose screenings 
over the surface. 


39.6 Method of Measurement. Emulsified and liquid 
asphalt shall be measured as specified in Section 38. 

The quantity of aggregate to be paid for shall be the 
number of tons of each of the classes used, conforming 
to all requirements in the completed and accepted work. 


39.7 Basis of Payment. Scraping and cleaning of 
old surfaces serving as a base shall not be paid for 
directly but shall be included in the contract prices for 
other items. 

Prime coat when required shall be measured and paid 
for as specified in Section 34. 

Emulsified or liquid asphalt measured as provided 
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above shall be paid for at the contract unit price per 
ton for the particular type of material required. 

Aggregate, measured as provided above, shall be paid 
for at the contract unit price per ton for Coarse Aggre- 
gate, Key Rock, or Screenings, as the case may be. 

The quantity of water acceptably applied shall be 
measured and paid for as provided in Section 28. 

Payments specified above shall constitute full com- 
pensation for all labor, materials, tools, supplies, equip- 
ment, and incidentals necessary to complete the work, 
including patching, or building up of depressions, holes, 
or other irregularities. 


SECTION 40—PLANTMIX SURFACE 


40.1 Description. Plantmix surface shall consist of 
a combination of mineral aggregates and bituminous 
material mixed at a central mixing plant, and spread 
and compacted in one or more courses upon a prepared 
and approved base course in accordance with these speci- 
fications and conforming to the lines, grades, dimensions 
and number of courses shown on the plans or typical 
sections and as directed by the engineer. 

This item shall include plantmix base when it appears 
in the proposal. The plantmix base shall consist of min- 
eral aggregates and bituminous material mixed at a 
central mixing plant, and spread and compacted in widen- 
ing trenches on each side of the present surface as 
shown on the plans. 

This item shall also include open-graded plantmix 
surface when it appears in the proposal. The open-graded 
plantmix surface shall consist of mineral aggregates and 
bituminous material mixed at a central mixing plant, 
spread and compacted as a wearing surface on a variable 
width of the approved plantmix surfacing as shown on 
the plans and as directed by the engineer. 
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40.2 Materials. The materials furnished and used 
for the construction shall be those prescribed for the 
several items which constitute the finished work and 
shall conform to the requirements for the class, type 
and grade of material specified. Specific references to 
Part III Material Details are as follows: 


Aggregate for Roadmix, Plantmix and Open- 


Graded Plantmix Bituminous Surfaces...... Section 83 
Euan A sp halter ei ee he tere 4 Section 91 
mephalewvements-<aweuet de eal ee os Section 93 


Liquid asphalt used as prime coat shall be the type 
and grade designated in the Estimate of Quantities and 
the Proposal and shall be furnished and applied in accord- 
ance with the provisions of Section 34, the exact rate 
of application to be determined by the engineer. 

Asphaltic emulsion used to paint vertical contact sur- 
faces shall be a mixing type and shall be furnished and 
applied as hereinafter specified. 

Asphaltic emulsion used as a tack coat over existing 
surfaces to be left in place or over bituminous base 
course or between surface courses when placing surfac- 
ing material in more than one course, shall be of the 
mixing type and shall be furnished and applied in accord- 
ance with the provisions of Section 34 and as hereinafter 
specified. 

Bituminous material to be mixed with the mineral 
aggregate shall be liquid asphalt of the type, or asphalt 
cement of the penetration grade set forth in the Esti- 
mate of Quantities and the Proposal. 


40.3 Equipment. (a) General Requirements for all 
Plants. The plant shall be so designed, equipped, coordi- 
nated and operated that the weighing, proportioning and 
mixing will yield a uniform mixture conforming to the 
requirements of these specifications, and within the tol- 
erances fixed by the engineer. 

8 
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The methods used in performing the work, and all 
equipment, tools, machinery, and other appliances used 
in handling materials and executing any part of the 
work shall be subject to the approval of the engineer 
before the work is started and, wherever found unsatis- 
factory, shall be changed or improved to his satisfaction 
and so maintained in good working condition. 

The name and description of the plant, factory-rated 
capacity of the mixer, full dimensions, openings and 
speed of screens shall be submitted to the engineer 
before starting the work. 

The plant shall be maintained in good mechanical con- 
dition and any defects, which affect the proper function- 
ing of the plant or plant units or which adversely affect 
the quantities of the mixture, shall be corrected imme- 
diately. 

Sufficient storage space shall be provided for stockpile 
of aggregate. The storage area shall be maintained neat 
and orderly and the stockpiles readily accessible for 
sampling. 

Storage tanks for bituminous material shall be pro- 
vided and the minimum storage capacity shall be twenty- 
five (25) tons or six thousand (6,000) gallons. 

Tanks for the storage shall be equipped with a heat- 
ing system capable of heating and holding the bitu- 
minous material at the required temperature. The 
heating system shall be designed to heat the contents of 
the tank by means of steam, electricity or other approved 
media, but flame shall not be placed in direct contact with 
the heating surface of the tank. 

A circulating system adequate to insure a sufficient 
and continuous flow of the bituminous material between 
the storage tanks and the mixer unit during the oper- 
ating period shall be provided. All pipe lines shall be 
steam jacketed or insulated to prevent undue loss of 
heat. 
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The plant shall be equipped with an accurate mechani- 
cal feeder for uniformly feeding the aggregate into the 
drier so that a uniform temperature will be obtained. The 
feed shall be either apron, belt, reciprocating plate, or 
vibrating type, with accurate and separate adjustments 
for total and proportional feed. The adjustments shall 
be capable of being locked in any position. The total and 
proportional controls shall be set and locked when so 
directed by the engineer. 

The plant shall include a drier, capable of heating the 
aggregates to the required dryness and temperature and 
of continuously agitating the aggregate during this 
process. The drying capacity shall be sufficient to supply 
the mixing unit at its operating capacity, and at the 
required temperature. 

Screening equipment shall be designed, constructed 
and operated in such manner that all aggregates will be 
uniformly separated into the specified sizes. It shall have 
sufficient capacity to furnish the necessary quantity of 
each aggregate size, when operating at normal capacity, 
without undue loss of efficiency and carry-over. 

Bins which serve as storage space for dried and 
screened plantmix surface aggregate shall contain at 
least three compartments. Each compartment shall be 
provided with an individual outlet gate so designed and 
constructed that when closed, there will be no leakage. 
The gate shall cut off quickly and completely. 

Bituminous material shall be accurately proportioned 
by weight or by volume. Measurement by volume shall be 
made by means of approved meters or pumps, calibrated 
for accuracy. 

An armored thermometer, reading from two hundred 
(200) to four hundred fifty (450) degrees F., shall be 
mounted in the asphalt line near the discharge valve at 
the mixer unit. 

Mixing plants shall be provided with an approved type 
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of dust collector and provisions shall be made to waste 
the material so collected or return it uniformly to the 
mixer as the engineer may direct. 

An accurate pyrometer, the thermocouple of which 
shall be inserted in the discharge chute of the drier to 
register the temperature of the aggregate as it leaves 
the drier shall be installed. The instrument shall be 
clearly visible to the drum fireman or head feeder. 

The contractor shall provide and maintain at the plant 
such other accurate thermometers as may be necessary 
to determine temperature. 

All thermometric devices shall be maintained in good 
working condition and subject to checking against the 
laboratory thermometer. 

Any instrument which does not operate or register 
properly shall be removed and repaired or replaced. 

The mixer platform shall be sufficiently rigid and of 
ample size to provide for safe and convenient access 
to the mixer and other equipment pertinent thereto. 

Adequate and safe stairways to the mixer platform 
and guarded ladders to other plant units shall be placed 
at all points required for accessibility to all plant oper- 
ations. | 

All gears, pulleys, chains, and other dangerous mov- 
ing parts shall be thoroughly guarded in accordance 
with the best practices of safeguarding plant operations. 

Clear, ample and unobstructed passageways shall be 
maintained in and around the plant and the truck load- 
ing space. Passageways, platforms, and ladders shall 
be kept free from oil drippings. 

Truck scales shall be provided at each plant. Each 
truck shall be weighed empty and loaded. 

All plant and truck scales and metering devices shall 
be inspected and sealed by the University of Nevada, 
Department of Weights and Measures. 

The contractor shall furnish at his own expense for 
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use in testing scales, one standard fifty (50) pound 
weight for each five hundred (500) pound of batch scale 
capacity for each individual installation. 

The department reserves the right to prohibit the 
use of any drying, proportioning and mixing equipment 
which, in the opinion of the engineer, fails to dry and 
proportion the aggregates properly or fails to produce 
a satisfactory mixture. 

(b) Batch Plant Requirements. (1) Scales. Scales 
used to weigh the bituminous material shall be of spring- 
less dial type having a capacity of not more than 500 
pounds with one pound graduations. 

Scales for the aggregate weigh box shall be of either 
the beam or springless dial type, of approved design, 
sensitive to one-half (14) of one (1) percent of the 
maximum required load. When of the beam type, there 
shall be a separate beam for each size of aggregate and 
a tare beam for balancing the hopper. The scales shall 
be provided with a “tell-tale” dial which will start to 
function when the load being applied is within one- 
hundred (100) pounds of that desired. Sufficient vertical 
movement shall be provided in the beams to permit the 
“tell-tale” to function properly. Each beam shall have 
a locking device designed so that the beam can be sus- 
pended or thrown out of action. 

Dial scales shall be of approved design and of such 
size that the numerals can be read at a distance of 
twenty-five (25) feet. The dials shall be of the com- 
pounding type and have a full compliment of index 
pointers. Pointers so placed as to give excessive parallax 
errors shall not be used. Dial scales shall be substantially 
constructed, and those that easily get out of adjustment 
shall be removed and replaced when so ordered. All dials 
shall be located so as to be plainly visible to the operator 
at all times. 

The scales shall be satisfactory to the engineer and 
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shall be sealed, at the expense of the contractor, as often 
as he deems necessary to insure accuracy. 

The weigh box shall be of sufficient size to hold the 
maximum required weight of aggregate for one batch 
without running over. The weigh box shall be supported 
on fulcrums and knife-edges so constructed that they 
will not be easily thrown out of alignment or adjust- 
ment. All parts of the weigh box shall be free from 
contact with any supporting rods, columns or other 
equipment which will affect the proper functioning of the 
hopper or scales. Sufficient clearance between the weigh 
box and supporting devices shall be provided to prevent 
accumulation of foreign materials. 

The discharge gate of the weigh box shall be situated 
in such manner that the aggregates will not segregate 
when dumped into the mixer. 

The bituminous material may be measured by an 
approved volumetric metering device, or weighed in an 
asphalt weigh bucket. 

The weigh bucket shall be steam jacketed or electri- 
cally heated and shall have a capacity of not less than 
fifteen (15) percent of the maximum capacity of the 
mixer. It shall be supported on fulcrums and knife-edges. 

The batch mixer shall be of an approved twin pug- 
mill type, steam jacketed or heated by other approved 
means and capable of producing uniform mixtures within 
the specified tolerances. It shall be equipped with a suffi- 
cient number of paddles or blades set in proper order 
and operated at such speed as to produce a properly 
and uniformly mixed batch. The clearance of the pad- 
dles or blades from all fixed and moving parts shall 
not exceed one (1) inch. Badly worn or defective paddles 
or blades shall not be used in mixing operations. The 
blades or paddles shall be of a type adjustable for 
angular position on the shafts and reversible to retard 
the flow of the mix. 
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The mixer shall be provided with an approved time 
lock which will lock the discharge gate and will not 
release the gate until the time specified has elapsed. 

The “dry mixing time” is the interval between the 
opening of the weigh box gate and the application of 
the bituminous binder. 

The “wet mixing time” is the interval between the 
application of the bituminous binder and the opening of 
the discharge gate of the mixer. 

Mixing time shall be set in the presence of and at 
the direction of the engineer who shall then lock the 
timing device gate. No further changes shall be made 
except on his instructions. 

(c) Continuous-Plant Requirements. (1) Continu- 
ous mixing plants shall include a means for accurately 
proportioning each bin size of aggregate either by weight 
or volume. When gradation control is by volume, the 
unit shall include a feeder mounted under the compart- 
ment bins. Each bin shall have an accurately controlled 
individual gate to form an orifice for volumetrically 
measuring the material drawn from each respective bin 
compartment. The orifice shall be rectangular and of 
adequate dimensions to provide positive feed without 
bridging, with one (1) dimension adjustable by positive 
mechanical means and be provided with a lock. Indicators — 
shall be provided to show the individual gate opening 
in inches. 

The plant shall include a means for calibrating gate 
openings by weight. The materials fed out of the bins 
through individual orifices shall be bypassed to a suit- 
able test box, each component material confined in a 
separate section. The plant shall be equipped to conven- 
iently handle test samples weighing up to five hundred 
(500) pounds and accurate platform scales shall be pro- 
vided for this purpose. 

The bituminous material shall be introduced into the 
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mixer through an accurate indicating meter by a positive 
displacement type pump. The pump shall be equipped 
with ready means of varying the rate of delivery of 
bituminous material. An approved means of weighing 
the delivery of bituminous material to the mixer shall 
be provided in order that the accuracy of asphalt delivery 
from the pump may be checked at intervals determined 
by the engineer. Positive interlocking control shall be 
afforded between the flow of aggregate from the bins 
and the flow of bituminous binder from the pump. 

The plant shall include an approved twin pugmill type 
mixer, steam jacketed, or heated by other approved 
means. The paddles shall be adjustable for angular posi- 
tion on the shafts and reversible to retard the flow of 
the mixture. The mixer shall carry a manufacturer’s 
plate giving the net volumetric contents of the mixer 
at the several heights inscribed on a permanent gage. 
The output of the plant in tons per hour shall not exceed 
the manufacturers rated output. 

Unless otherwise required, determination of mixing 
time shall be by weight method under the following 
formula. The weights shall be determined for the job 
from a test made by the department. 


Mixing time in seconds = Pugmill dead capacity in pounds 





Pugmill output in pounds per second 


(d) Spreading and Compacting Equipment. Unless 
otherwise provided, plantmix surface shall be spread 
with self-propelled mechanical spreading and finishing 
equipment, provided with a screed or strikeoff assembly 
capable of distributing not less than the full width of a 
traffic lane. The screed shall be adjustable to the required 
template and elevation. The term “screeding’” includes 
any cutting, crawling, or other action which is effective 
on the mixture without tearing, shoving, or gouging, 
and which produces a finished surface of even texture. 
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The spreading and finishing machine shall be provided 
with rolling, tamping or other suitable compacting 
devices. If spreading and finishing machine leaves ridges, 
indentation, or other marks in the surface that cannot 
be eliminated by rolling, or prevented by adjustment 
in operation, its use shall be discontinued and other 
acceptable equipment shall be furnished by the con- 
tractor. 

The self-propelled mechanical spreading and finishing 
machine shall be capable of propelling the vehicle being 
unloaded in a uniform manner, and if necessary, the load 
of the haul vehicle shall be so limited that satisfactory 
spreading will be obtained. While being unloaded, the 
haul vehicle shall be firmly attached to the machine and 
the brakes on the haul vehicle shall not be depended upon 
to obtain contact between the haul vehicle and the 
machine. 

The spreading and finishing machine shall be capable 
of spreading mixtures without segregation in layers 
of three-quarters (34,) inch to not less than three (3) 
inches in thickness and have a satisfactory device to 
adjust the spreading to grade and confine the edges to 
a true line. 

The operating speed of the paver shall be slow, con- 
tinuous, and uniform as practicable to accommodate the 
output of the plant and in no case shall the spreading 
and finishing equipment operate at a speed greater than 
that recommended by the manufacturer. 

Rolling equipment shall consist of power rollers of 
the tandem type, three-wheeled type and self-propelled 
pneumatic-tired type. 

Three-wheeled rollers shall be of rigid and sturdy 
construction and designed especially for bituminous type 
construction. The rollers shall have smooth operating 
clutches of the reversing type and smooth and efficient 
brakes. 
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All tandem rollers and 3-wheeled rollers shall be 
equipped with sprinkling systems having water storage 
tanks of not less than seventy (70) gallons total capacity. 
The water shall be piped to the spray pipes on the 
rolls. The spray pipes shall extend the full width of 
roll and shall be so installed as to be readily cleanable. 
The water shall be distributed from the spray pipes 
through cocoa-fibre mats securely suspended against the 
rims. Separate valves shall control the water to each 
roll. 

In addition to the above requirements, 3-axle tan- 
dem rollers shall be so constructed that when the center 
or adjustable roll is locked in a position for all treads 
to be in one plane, it shall be held with a rigidity which 
will permit the following test under full load; with the 
weight of the roller supported on the center roll, the 
tread of the center roll shall not be more than one-eighth 
(42) inch above the plane tangent to the treads of the 
end rolls. With the weight of the roller supported on 
the end rolls, the treads of the center roll shall not be 
more than one-quarter (14,) inch below the plane tangent 
to the treads of the end rolls. The 2-axle tandem roller 
and 3-wheeled roller shall weigh not less than eight 
(8) tons. The 3-axle tandem roller shall weigh not 
less than ten (10) tons. 

Self-propelled pneumatic-tired rollers shall have at 
least nine (9) wheels equipped with pneumatic tires 
of equal size and diameter, with treads satisfactory to 
the engineer. The tires shall be of the size recommended 
by the tire manufacturers and the tires on the rear 
axle shall be so spaced that the entire gap between 
adjacent tires on the front axle will be covered by the 
tread of the following tire. The tires shall be uniformly 
inflated so that the air pressure in the several tires 
will not vary more than five (5) pounds per square inch. 
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Self-propelled pneumatic-tired rollers shall be so con- 
structed that the total weight of the roller can be varied 
to produce an operating weight per tire of between one 
thousand (1,000) and two thousand (2,000) pounds, and 
during operation the total operating weight of the roller 
shall be varied as ordered by the engineer. The rollers 
shall be adequately powered and have smooth operating 
clutches of the reversing type and smooth operating 
brakes of ample capacity. The rollers shall be capable 
of being operated both forward and backward without 
turning on the roadbed. The use of rollers which cause 
a loosening of the surface being rolled will not be per- 
mitted. 

Self-propelled pneumatic-tired rollers shall be equipped 
with a tire wetting system for both front and rear tires. 
The water storage tank for the wetting system shall not 
be less than sixty (60) gallon capacity. 

Trucks for hauling bituminous mixtures from the 
plant to the point of use shall have tight, clean and 
smooth metal beds, properly treated to prevent the mix- 
ture from adhering to the bed. Canvas covers shall be 
provided when ordered by the engineer to protect the 
mixture from the weather. Any truck causing excessive 
segregation of material, or that shows oil leaks in any 
magnitude, shall, upon the direction of the engineer, be 
removed from the work until such conditions are cor- 
rected. The contractor shall at all times provide an ade- 
quate number of trucks to haul the continuous output of 
the mixing plant so that the mixture in the hopper of 
the spreading and finishing machine will not cool below 
specified temperature between loads. 


40.4 Field Laboratory. The contractor shall provide 
a building conforming to the requirements of Section 79, 
Field Laboratory. It shall be located so that the mixing 
platform is in full view from one of the windows. This 
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field laboratory shall be for the exclusive use of the 
department’s representatives. 


40.5 Preparation of Mixtures. Fine material or fil- 
ler, if required to meet specified grading, shall be blended 
with the aggregate before screening into separate com- 
partments. 

Aggregates shall be clearly separated into at least 
three sizes and stored in separate bins ready for pro- 
portioning and mixing. 

In the bins of dried and screened plantmix aggregates, 
Number 1 bin (compartment) shall contain that portion 
of the material that would pass the No. 8 sieve and shall 
not contain more than 15 percent oversize; Number 2 bin 
shall contain that portion of the material which would 
pass a 3” sieve and would be retained on the No. 8 
sieve and shall contain no more than 10 percent under- 
size; Number 8 bin shall contain that portion of the 
material that would be retained on the 3” sieve and 
shall not have more than 25 percent undersize. If the bins 
contain material not conforming to these requirements, 
the material shall be drawn from the bind and reproc- 
essed or wasted. 

Plantmix surface aggregate shall be stockpiled prior 
to delivery to the drier. The quantity required to be in 
stockpile shall at all times be such that a uniform mix- 
ture meeting all the grading requirements may be evenly 
fed to the drier, and hot plant operations shall not be 
commenced until a minimum of 5,000 tons has been 
placed in said stockpile. 

At the time of mixing, the mineral aggregate shall 
not have an average moisture content in excess of one 
(1) percent. In certain special cases when the aggregate 
is unusually porous, a moisture content in excess of the 
above limit will be permitted at the discretion of the 
engineer, when laboratory tests indicate that such 
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increased moisture content will not produce an unsatis- 
factory mixture. At the completion of mixing operation 
the amount of moisture in the mixture shall not exceed 
the limit above specified. 

The temperature of the mineral aggregate at the time 
of adding the bituminous material shall not be in excess 
of the following: 


Be AN ial ANDAR aoe ee gece Ce gear on Liquid Asphalt SC-4 
7A | EE hae 10 einer eh oA ie 200 oh ee heaps Liquid Asphalt SC-5 
aay Rua Ta Nees eters Joe bees ae a) Liquid Asphalt SC-—6 
Soo. MaMaxiees ayia ee Asphalt Cement 
290° F. max. (Open-graded 

Dlantmix Only) ies ee Asphalt Cement 


Liquid asphalt used as bituminous material shall be 
added to the aggregate at a temperature conforming to 
the range of temperatures as follows: 


EL ein ies re Oe ores en ee ee ame 200° min.—275° F. 
“OE TI amin 5 ee cae, a ae aie 225° min.—300° F. 
SS eben ete hap Mlle lar at et a ATS 250° min.—325° F. 


Asphalt cements used as bituminous binder shall be 
added to the aggregate at a temperature of not less 
than two hundred seventy-five (275) degrees F., nor 
more than three-hundred fifty (350) degrees F., the 
exact temperature to be designated by the engineer. 

The exact proportions of mineral aggregate and bitu- 
minous material, within the limits specified, shall be 
regulated as directed by the engineer to produce a mix- 
ture with all the particles of mineral aggregate coated 
with bituminous material. The amount of bituminous 
material to be added to the mineral aggregate for the 
plantmix surface shall be between three (3) and seven 
(7) percent and between three ond one-half (814) and 
six (6) percent for the open-graded plantmix, by weight, 
of the dry mineral aggregate. The exact amount of bitu- 
minous material to be added to the mineral aggregate 
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will be determined by the engineer at the time of mixing. 
When a greater amount of bituminous material is 
required to produce a satisfactory mixture, due to the 
porosity of the aggregate, the amount of bituminous 
material to be added to the aggregate shall be increased, 
above the limits specified, or ordered by the engineer. 

When the mixture is produced in a batch plant, the 
component materials shall be accurately weighed within 
plus or minus two (2) percent of the total batch weight. 
The three or more sizes of aggregate shall be combined 
in uniform batches by weighing and conveyed to the 
mixer through a discharge gate on the weigh box that 
is so arranged as to blend the different sizes of aggre- 
gates as they enter the mixer. A weigh box that permits 
separation of sizes of aggregate in the ends of the mixer 
will not be permitted. The bituminous material shall be 
introduced into the mixer by gravity distribution along 
the center of the mixer parallel to the mixer shafts, by 
means of a distributing pan fixed on the side of the 
mixer, or by pressure spraying. The pan shall be 
equipped with movable vanes in order that the flow of 
bituminous material may be directed across the width 
of the pan as desired. The vanes shall be equipped with 
a means of quick adjustment and a positive lock to pre- 
vent shifting. After the bituminous material is intro- 
duced into the mixer, mixing shall continue until a 
homogeneous mixture of uniformly distributed and thor- 
oughly coated aggregates of unchanging appearance is 
produced. The “wet mixing time” shall not be less than 
thirty (80) seconds. 

When the mixture is produced in a continuous mixing 
plant, the delivery of aggregates to the mill will be as 
hereinbefore set forth and at such rate that the compo- 
sition of the finished mixture shall conform to these 
specifications. The volume per unit of time shall be deter- 
mined by weight at least once each day and as often 
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thereafter as may be necessary to secure the desired 
uniformity. The aggregates shall be combined with the 
required quantity of bituminous binder as the materials 
enter the mixer. The rate of feed to the mixer shall be 
such that the combination of bituminous binder and 
aggregate shall be mixed for at least thirty (80) seconds, 
or as much longer as may be necessary to secure a 
homogeneous mixture of uniformly distributed and thor- 
oughly coated aggregate of unchanging appearance. 


40.6 Placing. The bituminous mixture shall be 
placed only on bases that are dry, when weather condi- 
tions are suitable and the atmospheric temperature is 
above fifty (50) degrees F. The open-graded plantmix 
surface shall be placed only when the atmospheric tem- 
perature is above sixty (60) degrees F. 

The base course shall be cleaned of all loose and for- 
eign materials, primed, when required, and the contact 
surfaces of all curbing, gutters and other structures 
projecting into or abutting the pavement uniformly 
painted with a thin coating of asphaltic emulsion at 
the rate of from two-hundredths (0.02) to one-tenth 
(40) gallon per square yard of surface covered. The 
exact rate of application shall be determined by the 
engineer. The asphaltic emulsion shall be applied only 
as far in advance of surfacing as ordered by the engineer. 

Unless otherwise specified, or specifically excepted, the 
base upon which bituminous mixture is to be placed shall 
receive a prime treatment conforming to the require- 
ments of Section 34, at the rate or rates shown on the 
plans. The exact rate of application shall be determined 
by the engineer. 

Prime coat shall not be applied until all subgrade 
preparations are complete, and only so far in advance 
of placing the bituminous mixture as the engineer may 
direct. After the bituminous material for prime coat 
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has penetrated the surface, and if ordered by the engi- 
neer, the primed areas shall be covered with a sand 
blotter and spread in a quantity ordered by him. 

Immediately in advance of placing the surfacing mate- 
rial, additional prime coat shall be applied, as directed 
by the engineer, to areas where the prime coat has been 
destroyed. 

The bituminous mixture shall be delivered on the road- 
bed at a temperature of not less than two hundred 
twenty-five (225) degrees F. Higher temperatures are 
required when paving-grade asphalts are used, but in 
no case shall the mixtures be delivered on the roadbed 
in excess of three hundred twenty-five (325) degrees F. 
The proper temperature within the above limits shall be 
as ordered by the engineer. 

Tarpaulins shall be furnished by and at the expense 
of the contractor, and used to cover all loads during 
transportation, if ordered by the engineer. 

The bituminous mixture shall be spread and compacted 
in one or more courses as indicated on the plans. Unless 
otherwise indicated on the plans or in the special provi- 
sions, when the compacted thickness is three (8) inches 
or more the surfacing shall be spread and compacted in 
two lifts of equal thickness. The open-graded plantmix 
shall be spread and compacted in one course and under 
no circumstances shall the material be allowed to drag 
between the screed and underlying surface. 

All courses shall be spread by means of a self-propelled 
mechanical spreading and finishing machine. 

There shall be operating with each spreader at least 
one (1) 2-axle tandem or 3-wheeled roller, one (1) self- 
propelled pneumatic-tired roller and one (1) 3-axle 
tandem roller, except open-graded plantmix which shall 
only be rolled with a steel-tired 2-axle tandem roller 
weighing not more than 10 tons. 
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After the prime coat has been applied the first course 
shall be spread to proper width and to such depth as 
will compact to the required thickness. 

After spreading and as soon as the mixture will bear 
the weight of the roller without undue distortion, the 
course shall be uniformly compressed by an approved 
3-wheeled roller or 2-axle tandem roller. This ini- 
tial compaction shall consist of one complete coverage. 
Immediately following the breakdown rolling and while 
the mix is quite hot additional density shall be obtained 
with a self-propelled pneumatic-tired roller conforming 
to Section 29. This rolling shall consist of at least four 
complete coverages. Final rolling shall be performed with 
a 3-axle tandem roller and shall continue until the layer 
is smooth, free from ruts, humps and irregularities. 

The completed bituminous surface, when ready for 
acceptance, shall be thoroughly compacted, smooth, and 
true to grade and cross section. When tested with a 
10-foot straightedge laid on the finished surface parallel 
to the center line, the surface shall vary in no place more 
than 14, inch from the lower edge of the straightedge 
and 90 percent of the readings shall be 1% inch or less. 
Any variations exceeding the above specified limitations 
shall be corrected in an approved manner. 

All rolling shall start longitudinally at the edge of 
the course and proceed toward the center of the pave- 
ment, overlapping on successive trips, approximately 
twelve (12) inches. On superelevated curves it shall 
progress from the lower side to the high side overlapping 
as above specified. The speed of the rollers shall be slow 
enough to avoid displacement of the hot material and 
rolling shall be a continuous process, so far as prac- 
ticable. All parts of the mixture shall receive equal com- 
paction. To prevent adhesion of the mixture to the 
rollers, the wheels shall be kept moistened but an excess 
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of water will not be permitted. Any material which is 
marred or displaced by the rolling operations shall be 
corrected with rakes and the addition of fresh material. 

When rolling adjacent lanes the rollers shall compress 
the joint by operating on the cold lane, lapping from 
six (6) to twelve (12) inches over the hot material and 
following immediately after spreading. 

Construction of one course or lift upon another shall 
not proceed until the first of the two courses or lifts 
has been completely cooled and set. 

Before a second lift or course is laid on the course 
previously completed, the previously laid course shall 
be clean and free of all mud, earth, dust and other 
foreign materials. The contractor shall furnish all equip- 
ment required for thoroughly cleaning the surface to 
be “tacked” or paved. The equipment shall consist of one 
or more mechanical sweepers of an approved type and 
also any scrapers, shovels and hand brooms deemed nec- 
essary. 

A tack coat as asphaltic emulsion shall be applied 
to the first course in advance of spreading the next 
course and also applied to the plantmix surface in 
advance of spreading the open-graded plantmix. 

Each course shall be spread, compacted and finished 
as above set forth. 

Longitudinal and transverse joints in each course or 
lift shall be well bonded and made in a careful manner. 
If so directed by the engineer, joints, including those 
adjacent to existing construction, shall be painted with 
asphaltic emulsion. Longitudinal joints shall be spaced in 
such a manner that joints in succeeding courses will be 
at least three (3) inches horizontally from joints in any 
preceding course. 

During paving operations, the contractor, at his own 
expense, shall provide satisfactory planking to protect 
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the longitudinal edges of the newly placed course from 
damage by his equipment. 

When it is necessary to carry public traffic through 
the paving operations the first course or lift shall be 
constructed over the entire project before the second 
course or lift is laid, except when it is necessary to set 
up the plant at more than one location. The project 
shall be divided into increments of lengths determined 
by the engineer to best facilitate the handling of traffic. 
Traffic shall be kept off the surfacing area of each 
section during priming, placing, tacking and compacting 
operations and during the curing periods. During such 
operations traffic shall be maintained along one-half 
width of the roadbed. Warning signs, flares, flagmen 
and such other items shall be provided as set forth in 
Section 11. In addition, in order to minimize damage to 
the longitudinal joint adjacent to traffic, the contractor 
shall provide and place “traffic cones” to outline the 
edge of the newly placed surfacing. The “traffic cones” 
shall be painted a bright traffic yellow and suitably 
reflectorized, and shall be spaced approximately one hun- 
dred (100) feet apart. After dark, every fourth “cone’”’ 
shall be provided with a flare set adjacent to or on the 
“cone.” 


40.7 Plantmix Base Course. All of the foregoing 
articles shall apply to the plantmix base where appli- 
cable. 

The base may be laid in one course and when com- 
pacted shall be no lower than the elevation of the exist- 
ing bituminous surface and shall not exceed one-half 
(14) inch above that elevation. The degree of compaction 
shall be equal to the compaction obtained for plantmix 
surface. Pneumatic-tired equipment shall not be used 
for compaction unless it is specifically designed for com- 
paction purposes. 
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40.8 Miscellaneous Areas to be Surfaced. Surfacing 
of intersecting roads, approaches, street intersection 
areas, truck parking areas, frontage roads (service high- 
ways), sidewalk areas, median strip areas, and island 
areas shall conform to all the requirements hereinbefore 
specified except at locations where the bituminous mate- 
rial is to be placed over areas inaccessible to the required 
spreading and compacting equipment or over areas 
where the use of required spreading and compacting 
eqiupment would be impractical, the mixed material may 
be spread and compacted in one course by other methods 
approved by the engineer. 

Bituminous mixture used in the construction of shoul- 
der dikes placed around embankment protector assem- 
blies ; placed as ditch lining, except roadway ditches; and 
placed over other areas designated by the engineer, shall 
contain approximately fifty (50) percent more bitu- 
minous material than used in the mix placed on the 
surface of the roadbed. The exact amount of additional 
bituminous material shall be as ordered by the engineer 
and the bituminous mixture may be spread by hand or 
other approved methods in one course. After spreading, 
the material shall be thoroughly compacted to the 
required lines, grades and cross section by means of 
pneumatic tampers, or by other methods approved by 
the engineer, that will produce the same degre of com- 
paction as that obtained by pneumatic tampers, except 
that shoulder dikes shall be placed with approved equip- 
ment capable of shaping and thoroughly compacting the 
material to the required cross section. 


40.9 Surface Treatments. When shown on the plans, 
surface treatment shall be furnished and applied in 
accordance with the provisions of Section 36. 

The open-graded plantmix surface shall not be surface 
treated but shall be left in its natural finish. The shoul- 
ders shall receive seal (coat) as prescribed in Section 35. 
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Plantmix paved ditches shall be given a seal coat 
furnished and applied in accordance with Section 35. 

When indicated on the plans or set forth in the special 
provisions, plantmix surface placed outside the area 
designated to receive surface treatment shall be given 
a seal coat furnished and applied in accordance with 
Section 35. 


40.10 Method of Measurement. Bituminous mate- 
rials used in the mix either for surface, plantmix base 
or open-graded plantmix surface shall be measured as 
specified in Section 33. 

The quantity of plantmix surface, plantmix base or 
open-graded plantmix surface to be paid for shall be the 
number of tons, conforming to all the requirements, in 
the completed and accepted work, less the weight of the 
bituminous material. 

The quantity of shoulder dikes constructed of plantmix 
material, the placing of which is to be paid for as a 
contract item on a linear foot basis, will be determined 
from measurements taken along the top of the completed 
dikes to the nearest one (1) foot length. The quantities 
of plantmix surface used to construct the dikes shall 
be measured as set forth above. 

The quantities of plantmix material, the placing of 
which is to be paid for as a contract item on an area 
basis in addition to the contract prices paid for the 
plantmixed material will be determined from measure- 
ments of the plantmix material compacted in place. 


40.11 Basis of Payment. The bituminous material 
used in the mix, either for surface base or open-graded 
plantmix surface, measured as provided above, shall be 
paid for at the contract unit price bid per ton for Liquid 
Asphalt, Type or Asphalt Cement — 
Penetration, as the case may be. 

The quantity of surfacing placed on the roadbed, 
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approaches, intersection areas, frontage roads (service 
highways), sidewalk areas, median areas, truck parking 
areas, and island areas, measured as provided above, 
will be paid for at the contract unit price bid per ton 
for Plantmix Surface Aggregate which payment shall 
be full compensation for furnishing all labor, materials, 
tools, supplies and for doing all work involved in placing 
the plantmix surface as above specified, including any 
necessary hand placing and compacting of surfacing 
material around drop inlets, manholes, embankment pro- 
tectors, guardrail posts and other minor structures. 

The quantity of plantmix base placed in the widening 
trenches, measured as provided above, will be paid for 
at the contract unit price bid per ton for Plantmix 
Base Aggregate, which payment shall be full compen- 
sation for furnishing all labor, materials, tools, supplies 
and for doing all work involved in placing and com- 
pacting the plantmix base as above specified. 

The quantity of open-graded plantmix surface placed 
on the roadbed shall be paid for at the contract unit 
price bid per ton for Open-graded Plantmix Surface 
Aggregate, which payment shall be full compensation 
for furnishing all labor, materials, tools, supplies and 
equipment and doing all work involved placing and com- 
pacting the open-graded plantmix surface including all 
costs involved in removing and replacing faulty sections 
caused by dragging. 

The quantity of plantmix surfacing used to construct 
ditch linings shall be paid for at the contract unit prices 
bid for surfacing placed on the roadbed as above speci- 
fied. Placing the plantmix surfacing material in the ditch 
will be paid for at the contract unit price bid per square 
yard for Plantmix Paved Ditches, which payments 
shall be full compensation for preparing the ditch sub- 
grade, hauling, spreading and compacting the plantmixed 
material and for all labor, materials, tools, supplies, 
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equipment and incidentals necessary to complete the 
work. 

The placing of plantmix material for shoulder dikes, 
measured as provided above, will be paid for at the 
contract unit price bid per linear foot for Plantmix 
Shoulder Dike and the quantity of plantmix surfacing 
used to construct the shoulder dike shall be measured 
and paid for as prescribed for plantmixed material placed 
on the roadbed, which payments shall be full compensa- 
tion for furnishing all labor, materials, tools, supplies 
and equipment and for doing all work involved in placing 
and compacting the plantmixed material complete in 
place as specified. 

Prime coat and tack coat shall be measured and paid 
for as specified in Section 34. 

Seal coat for plantmix paved ditches and other areas 
specified to receive a seal coat shall be measured and 
paid for as specified in Section 35. 

Surface treatment shall be measured and paid for 
as specified in Section 36. 

Sand blotter shall be measured and paid for as speci- 
fied in Section 34. 

Asphaltic emulsion for use as a paint and the coat 
of application, shall not be measured and paid for 
directly, but shall be considered a necessary part of the 
construction involved, and payment shall be considered 
as included in prices bid for other items of the work. 


SECTION 41 
(Blank) 


SECTION 42 
(Blank) 


SECTION 43 
(Blank) 
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SECTION 44—PORTLAND CEMENT CONCRETE 


44.1 Description. Portland cement concrete shall 
be composed of Portland cement, fine aggregate, coarse 
aggregate, water, and when specified an air-entraining 
admixture, proportioned as herein specified. 


44.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
various mixtures and shall conform in all respects to all 
requirements for such materials as set out in Part III 
Material Details. Specific references to Part III are as 
follows: 


Water. 3. cio cae eee tee eee es Section 80 
Coarse Aggregate for 

Portland Cement Concrete..........................-. Section 85 
Fine Aggregate for 

Portland Cement Concrete............................ Section 88 
Portland Cément: 25. sea ee Ses Section 96 


44.3 Classification. Concrete shall be of eight (8) 
classes: Class A, Class B, Class C, and Class D, for 
concrete without air-entraining, and Class AA, Class BA, 
Class CA, and Class DA for concrete with air-entraining. 
Each class of concrete shall be used in that part of the 
structure in which it is called for on the plans or where 
directed by the engineer. Requirements as set forth in 
the following table shall govern unless otherwise pre- 
scribed in the special provisions or shown on the plans. 
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TABLE I 
Minimum average strength of any Coarse 
group of cylinders made and tested aggregate 
Class of on the same days and representing size 
concrete the same concrete at age of 28 days number Use 
A 3,000 467 General use and 
reinforced sub- 
AA 3,000 467 structures 
B 3,000 oD Massive sections or 
lightly reinforced 
BA 3,000 S57 sections 
c 2,500 300 Massive unrein- 
forced sections 
CA 2,500 BS and backfill 
D 3,000 67 Thin reinforced 
sections, hand- 
DA 3,000 67 rails, etc. 


44.4 Admixtures. When the use of an air-entraining 
agent is specified it shall be added in a quantity which 
will result in an air content of from three (3) to six (6) 
percent as determined by the engineer on samples of 
freshly mixed concrete. It shall be measured accurately 
into each batch by equipment and methods approved by 
the engineer. Adjustments shall be made in the weights 
of the aggregates used per batch to compensate for 
increased yield due to air-entrainment so that the quan- 
tities of cement per cubic yard of concrete equals that 
specified. Such adjustments shall be made by decreasing 
the weight of fine aggregate without changing the 
weight of coarse aggregate unless otherwise ordered 
by the engineer. 

When air-entrained concrete is specified, evidence 
based on tests made in a recognized laboratory shall be 
submitted to show that air-entraining admixture the 
contractor elects to use conforms to the requirements of 
the latest revision of AASHO M154 (ASTM C260) for 
7- and 28-day compressive and flexural strengths and 
resistance to freezing and thawing, except as provided 
in the following paragraph. Tests for bleeding, bond 
strength and volume change will not be required. A 
“recognized” laboratory is any State highway, Bureau 
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of Public Roads or cement and concrete laboratory regu- 
larly inspected by the Cement Reference Laboratory of 
the National Bureau of Standards. Tests may be made 
upon samples taken from a quantity submitted by the 
contractor for use on the project or upon samples sub- 
mitted and certified by the manufacturer as representa- 
tive of the admixture to be supplied. 

An exception to the requirements in the preceding 
paragraph is the case of admixtures which are manufac- 
tured by neutralizing Vinsol resin with caustic soda 
(sodium hydroxide). When the contractor proposes to 
use such an admixture he shall submit a certification 
concerning the admixture in the following form: 

“This is to certify that the product (trade name) as 
manufactured and sold by the (company) is an aqueous 
solution of Vinsol resin that has been neutralized with 
sodium hydroxide. The ratio of sodium hydroxide to 
Vinsol resin is one part of sodium hydroxide to (number) 
parts of Vinsol resin. The percentage of solids based on 
the residue dried at 105° C. is (number). No other 
additive or chemical agent is present in this solution.” 


When the contractor proposes to use an air-entraining 
admixture which has been previously approved, he shall 
submit a certification stating that the admixture is the 
same as that previously approved. If an admixture 
offered for use is essentially the same (with only minor 
differences in concentration) as another previously 
approved material, a certification will be required stat- 
ing that the product is essentially the same as the 
approved admixture and that no other admixture or 
chemical agent is present. 

Either prior to or at any time during construction 
the engineer may require that the admixture selected 
by the contractor be further tested to determine its 
effect upon the strength of the concrete. When so tested, 
7-day compressive strength of concrete made with the 
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cement and aggregates in the proportions to be used in 
the work and containing the admixture under test in 
the amount sufficient to produce from four (4) to six 
(6) percent entrained air in the plastic concrete shall 
not be less than eighty-eight (88) percent of the 
strength of concrete made with the same materials and 
with the same cement content and consistency but with- 
out the admixture. 

The percentage reduction in strength shall be cal- 
culated from the average strength of at least five (5) 
standard six (6) inch by twelve (12) inch cylinders of 
each type of concrete. Specimens shall be made and 
cured in the laboratory in accordance with the require- 
ments of the latest revision of AASHO T 126 (ASTM 
C 192) and shall be tested in accordance with the 
requirements of the latest revision of AASHO T 22 
(ASTM C 39). The percentage of entrained air shall 
be determined in accordance with the requirements of 
the latest revision of AASHO T 152 (ASTM C 231). 

Admixtures failing to meet the above requirements 
may be rejected. 


44.5 Equipment. Methods employed in performing 
the work, and all equipment, tools and machinery used 
for handling materials and executing any part of the 
work, shall be subject to the approval of the engineer. 
All equipment necessary shall be on hand and approved 
before concrete operations are begun by the contractor. 
When the contractor produces his own aggregates he 
shall install, at his own expense, a loading, screening, 
and washing plant of such design and capacity as will 
produce the quality and quantity of aggregates required 
for the work in accordance with these specifications. 

The contractor shall maintain the equipment in good 
condition and adjustment. Concrete mixers and other 
equipment which are not adequate or suitable for the 
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work as determined by the engineer shall be removed 
and suitable equipment shall be provided by the con- 
tractor at his own expense. 


44.6 Protecting and Sampling Cement. Suitable 
means of storing and protecting the cement against 
moisture or other injurious effects shall be provided 
by the contractor. Sacks of cement which, for any reason, 
have become partially set or may contain lumps of caked 
cement shall be rejected and shall be immediately 
removed from the work. 

Different brands of cement shall not be mixed during 
use or in storage, nor shall they be used alternately in 
any one class of construction. The same brand and kind 
of cement shall be used in a given structure above the 
ground line. 

The sacked cement shall be so piled as to permit 
access for talley, inspection, and identification of each 
shipment. 

The contractor shall obtain from the cement company 
from which the cement is purchased, a certificate stat- 
ing that the cement delivered to the work complies with 
the specifications for the type of cement. specified for 
use. One (1) copy of the certificate of compliance shall 
be mailed directly to the Materials and Research Divi- 
sion, State Office Building, Carson City, Nevada and one 
(1) copy shall be delivered directly to the engineer in 
charge of the work. 

Upon receipt of the certificate of compliance, the engi- 
neer may permit the use of the cement in advance of its 
release for use by the Materials and Research Division. 
When a certificate of compliance is not furnished the 
engineer, the cement shall not be used in the work until 
a release for its use has been received by him from the 
Materials and Research Division. 

When a certificate of compliance is not furnished, the 


252 


PORTLAND CEMENT CONCRETE 44.7 


department shall be afforded sufficient time to make a 
7-day test on approved brands of cement in common use, 
and a 28-day test on new or unapproved brands of 
cement. 

Whenever it is determined by subsequent laboratory 
tests of mill or field samples that the cement does not 
comply with the specifications, subsequent use of cement 
from the same cement company will be delayed, if 
required by the laboratory, until tests can be made on 
each lot of cement delivered. 

All cement not conforming to the specifications and 
all cement damaged by exposure to moisture shall be 
removed immediately and permanently from the work. 


44.7 Storage of Aggregates. The handling and stor- 
age of aggregates shall be such as to prevent segregation 
or the admixture of foreign materials. 

Adequate supplies of coarse aggregate shall be pro- 
duced and stockpiled sufficiently in advance of construc- 
tion operations as to permit sampling and testing before 
use. 

If both crushed stone and gravel coarse aggregate are 
used in any one structure, they shall be stored sep- 
arately. They shall not be mixed for use in successive 
batches, nor shall they be used alternately in any struc- 
ture. Coarse aggregates secured from the same or differ- 
ent sources and which vary widely in gradation, shall 
be placed in separate stockpiles or bins and recombined 
in proportions required by the engineer. Different sizes 
of aggregates shall be stored in stockpiles sufficiently 
removed from each other to prevent the materials at 
the edges of piles from becoming intermixed. 

In placing materials in storage or in moving them from 
storage to the mixer, any method which may cause the 
segregation, degradation or the combining of material 
of different gradings which will result in any stockpile 
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or bunker failing to meet specified requirements shall 
be discontinued and the materials shall be reprocessed 
or wasted. 


44.8 Proportioning. The proportioning shall consist 
of dividing the aggregates into the specified sizes, each 
stored in a separate bin, and recombining them with 
cement as herein provided. 

All aggregates for use in Portland cement concrete 
shall be proportioned by weight, with the exception that 
aggregates for culvert headwalls, short pieces of curbs 
and gutter or small sections of sidewalk and related 
minor work may be proportioned either by weight or 
volume as the contractor may elect. Measuring boxes of 
known capacity shall be furnished and used to measure 
each size of aggregate proportioned by volume. 

Batches requiring fractional sacks of cement will not 
be permitted, unless the contractor elects to weigh the 
cement in each batch. 

Bulk cement shall be weighed in an individual hopper 
and shall be kept separate from the aggregates until the 
batch ingredients are released for discharge. The cement 
hopper may be attached to a separate scale for individual 
weighing or may be attached to the aggregate scale for 
cumulative weighing. For greater accuracy in cumu- 
lative weighing of cement, approved combinations of two 
dials on a single lever system may be used. If cement 
is weighed cumulatively, the cement shall be weighed 
before the other ingredients. 

Seales utilized in the proportioning device may be of 
the springless dial type or of the multiple beam type. 

If of the dial type, the dial shall be of such size and 
so arranged that it may be read easily from the operating 
platform. 

If of the multiple beam type, the scales shall be 
provided with an indicator operated by the main beam 
which will give positive visible evidence of over or under 
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weight. The indicator shall be so designed that it will 
operate during the addition of the last four hundred 
(400) pounds of any weighing. The over travel of the 
indicator hand shall be at least one-third (14) of the 
loading travel. The indicator shall be enclosed against 
moisture and dust. 

All scales shall be tested as to accuracy and sealed by 
the University of Nevada, Department of Weights and 
Measures or its designated representatives, who will 
issue a certificate of inspection, stating the degree of 
accuracy of the scales. Scales shall be tested at the 
expense of the contractor as frequently as the engineer 
may deem necessary to insure their accuracy. The con- 
tractor shall furnish for use in testing scales, one stand- 
ard fifty (50) pound weight for each five hundred (500) 
pounds of batch scale capacity. 

The capacity of scales for weighing cement and aggre- 
gate shall not exceed that of the nearest commercial 
size of scales having a capacity of approximately one 
and one-half (114) times the total amount of material 
to be weighed by them in one operation. Each scale 
graduation shall be approximately one one-thousandth 
of the total capacity of the scale. 

Weighing equipment shall be insulated against vibra- 
tion or movement of other operating equipment in the 
plant. When the entire plant is running, the scale reading 
and cutoff shall not vary from the weight designated 
by the engineer more than one (1) percent for cement, 
one and one-half (114) percent for any size of aggregate, 
nor one (1) percent for the total aggregate in any batch. 

Should separate supplies of aggregate and material 
of the same size group, but of different moisture con- 
tent or specific gravity be available at the proportioning 
plant, withdrawals shall be made from one supply exclu- 
sively and the material therein completely exhausted 
before starting upon another. 
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The moisture content of the aggregate shall be such 
that no visible separation of moisture and aggregate 
will take place during transportation from the propor- 
tioning plant to the point of mixing. Aggregate con- 
taining excess moisture shall be stockpiled prior to use 
until sufficiently dried to meet the above requirements. 

Variations in moisture shall not exceed one (1) percent 
of the weight of the aggregates in a saturated surface 
dry condition. If the contractor changes the source of 
any size of aggregate, opportunity shall be given in 
advance of use to permit the engineer to determine 
specific gravity and grading. Such aggregates shall not 
be used until necessary changes in batch weights and 
mixing water have been made. 

Batches with cement in contact with damp aggregates 
shall be mixed within thirty (30) minutes after being 
proportioned. Batch trucks hauling more than one batch 
of cement and aggregate shall be so constructed that 
materials do not flow from one compartment to another 
during haul or discharge. 

Quantities of each ingredient for the batch size to 
be used shall be set by the engineer and not changed 
except upon his order. The exact amount of each ingre- 
dient so set shall be incorporated into each batch. Cor- 
rections based upon the laboratory determinations, 
necessitated by the variation from day to day in the 
moisture content of the raw materials or for other simi- 
Jar reasons, shall be made as directed by the engineer. 

Coarse and fine aggregate shall be handled and meas- 
ured separately. Cement shall be measured by the bag 
as packed by the manufacturer. Each bag shall contain 
ninety-four (94) pounds net and shall be emptied directly 
into charging skip of the mixer. Water shall be measured 
elther by volume or by weight. | 

The engineer, subject to the requirements related 
herein, shall fix and designate respective amounts of 
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materials to be used in the mix for each class of con- 
crete, including the amount of water. The sum of the 
weights of fine and coarse aggregate designated for 
each class shall equal the weights shown in the total 
aggregate column for the respective types of material. 
Within the range of the tabulation, the engineer shall 
designate the proportions of fine aggregate which, using 
the materials furnished, will produce a workable mix of 
the consistency herein specified with the least amount 
of water. If during construction, concrete at any time 
is found unsatisfactory, the contractor shall readjust 
his batch, as ordered by the engineer, until the mix 
actually being used on the job complies with all the 
requirements. 

The contractor shall combine the cement, water, fine 
aggregate, and coarse aggregate into uniform batches, 
by incorporating into each batch the number of bags of 
cement and amount of water designated by the engineer, 
and weighing into each batch the respective weights of 
fine and coarse aggregate designated by the engineer. 

Table II gives the proportioning for a trial mix and 
is based on the use of Type II cement, a 3” slump and 
5 percent air for air-entrained concrete. The quantities 
may be adjusted by the engineer based on variations in 
materials and the results of test cylinders. 


TABLE II 
WEIGHT OF FINE AGGREGATE Total weight 
-———P rr Bac or CeMENT———. aggregate Water, gallons 
Minimum Maximum per bag per bag of 
Class (pounds) (pounds) of cement cement* 

A 200 220 555 6 
AA 150 170 505 43 
B 200 220 600 6 
BA 150 170 550 43 
Cc 235 265 680 63 
CA 185 215 630 5S 
D - 225 245 500 6 
DA 175 195 450 43 


*Based on moist aggregate containing 1 percent to 13% percent moisture. 
If aggregate is very dry some additional water will be necessary for 
workability. 
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For each class, the pounds of coarse aggregate shall 
be the difference between the pounds shown in the total 
aggregate column and the pounds of fine aggregate as 
fixed and designated. The above tabulation is based on 
an apparent specific gravity of 2.65 for both fine and 
coarse aggregate. Corrections shall be made for varia- 
tions therefrom, job materials, of more than five hun- 
dredths (0.05) up or down. The weights are based on 
dry aggregates. 


44.9 Amount of Water and Consistency. The amount 
of water required for the proper consistency of concrete 
shall be determined by the slump test in accordance with 
the current Standard Method of Slump Test for Con- 
sistency of Portland Cement Concrete, ASTM Desig- 
nation: C143 and the slump shall be within the following 
range: 


Class AvsandsGlass 2AtA 3) «Ov on ee cee 1 to 4 inches 
Class’. Band: Glass” BAG. to eke ee 1 to 3 inches 
Class; Cf arid * Glass sGAt 2 weet eee ee te 1 to 3 inches 
Glass D* and*Glass* Dp Aco. ah es ere 1 to 4 inches 


The above ranges represent the extreme limits of 
allowable slump. In all cases the amount of water used 
as determined by the engineer, shall be the minimum 
necessary to secure the required workability of the 
concrete. 

The amount of water added at the mixer shall be 
regulated in accordance with the free water in the 
aggregates and the requirements for workability within 
the limits of slumps set forth above. Free water in 
aggregates is defined as the total water minus the water 
absorbed by the aggregates in a saturated, surface-dry 
condition. 

The equipment for measuring and supplying the water 
to the mixer shall be so constructed and arranged that 
the amount of water added to the mixture can be meas- 
ured positively and that the predetermined quantity of 
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water required can be discharged rapidly in one oper- 
ation into the mixing drum without dribbling. The equip- 
ment shall be so designed that water from the source 
of supply cannot enter the measuring tank while the 
water is being discharged from the measuring tank into 
the mixer. Tanks or other equipment for measuring and 
discharging water into the mixer shall be sufficiently 
accurate that the amount of water delivered to the mixer 
for any batch shall not vary more than one (1) percent 
from the required quantity of water for any position of 
the mixer with respect to level plane. The tanks or 
other equipment shall be so arranged as to permit the 
checking of the amount of water delivered by discharg- 
ing into measured containers. 


44.10 Machine Mixing. All Portland cement con- 
crete shall be mixed in batch mixers of approved type 
and size except when the quantity required is too small 
to justify the use of a batch mixer. 

Concrete mixers may be either of the revolving drum 
or revolving blade type. 

The first batch of concrete materials placed in the 
mixer shall consist of a mixture of sand, cement and 
water sufficient in amount to cover the inside surface of 
the mixing drum with a coating of cement mortar. Upon 
the cessation of mixing for any considerable length of 
time, the mixer shall be thoroughly cleaned. The mate- 
rial used for coating the mixer shall be considered as 
incidental to the work and no additional compensation 
will be made for it. 

All concrete shall be mixed for a period of not less than 
one (1) minute after all materials, including water, are 
in the mixer. During the period of mixing, the drum, 
or mixing blades, shall operate at the speed for which 
it has been designed. Such speed, however, preferably 
shall not.be less than one hundred and seventy-five (175) 
nor greater than two hundred and twenty-five (225) feet 
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per minute at periphery of the drum, or mixing blades, 
and not less than fourteen (14), nor more than twenty 
(20) revolutions per minute. The entire contents of the 
mixer shall be removed from the drum before materials 
from the succeeding batch are placed therein, and the 
mixer preferably shall be equipped with mechanical 
means for preventing the addition of aggregates after 
mixing has commenced. 

The mixer shall be equipped with adequate water 
storage and a device for accurately measuring the 
amount of water used in each batch and shall be 
equipped with a batch meter or other device for accu- 
rately recording the number of revolutions for each 
batch and an attachment for automatically locking the 
discharging device so as to prevent the emptying of the 
mixer until the materials have been mixed the minimum 
- specified times. No mixer shall be operated above its 
rated capacity and no mixer shall be used which has a 
rated capacity of less than one (1) bag batch. Pickup 
and throw-over blades in the drum of the mixer which 
are worn down three-quarters (34) of an inch or more 
in depth must be replaced by new blades. 


44.11 Hand Mixing. Hand mixing shall not be per- | 
mitted, except in case of an emergency and under written 
permission of the engineer. When permitted, it shall be 
done only on watertight platforms. The sand shall be 
spread evenly over the platform and the cement spread 
upon it. The sand and cement shall then be thoroughly 
mixed while dry by means of shovels until the mixture is 
of uniform color, after which it shall be formed into a 
“crater” and water added in the amount necessary to 
produce mortar of the proper consistency. The material 
upon the outer portion of the “crater” ring shall then 
be shoveled to the center and the entire mass turned 
and sliced until a uniform consistency is produced. The 
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coarse aggregate shall then be thoroughly wetted and 
added to the mortar and the entire mass turned and 
re-turned at least six (6) times and until all of the stone 
particles are thoroughly covered with mortar and the 
mixture is of a uniform color and appearance. Hand- 
mixed batches shall not exceed one-half (44) cubic yard 
in volume. Hand mixing will not be permitted for con- 
crete to be placed under water. 


44.12 Retempering. Concrete shall be mixed only 
in such quantities as are required for immediate use and 
shall be placed before initial set has taken place. Any 
concrete in which initial set has begun shall be wasted 
and not used in the work. No retempering of concrete 
shall be allowed. 


44.13 Ready-Mixed Concrete. Ready-mixed concrete 
may be used if approved by the engineer. Approval will 
be given if investigation of the plant and delivery system 
indicates that the concrete delivered to the site of the 
project will conform in all respects with the require- 
ments of these specifications and the special provisions. 

Ready-mixed concrete shall include central-mixed, 
shrink-mixed and transit-mixed concrete and except as 
modified in these specifications, shall conform to the 
current Standard Specifications for Ready-Mixed Con- 
crete, ASTM Designation: C94. Shrink-mixed concrete 
is that which has-been mixed partially in a stationary 
mixer and the mixing completed in a truck mixer. 

The size of batch in truck mixers and truck agitators 
shall not exceed the rated capacity as determined by the 
current Standard Requirements of Truck Mixer Manu- 
facturers Bureau. The size of batch in stationary mixers 
shall not exceed the rated capacity of the mixer as deter- 
mined by the standard requirements of the Associated 
Contractors of America. No batches requiring fractional 
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sacks of cement will be permitted unless all of the cement 
is weighed when added to the batch. 

If the use of ready-mixed concrete is approved, the 
producer shall use only that cement approved by the 
state for use on the project and such cement shall be 
reserved for use on the project for which authorization 
has been given. State tested cement shall be stored at 
the concrete plant in such a manner that it can be 
identified and kept separate from other cement. If the 
cement is handled in bulk, a separate storage bin shall 
be provided for it unless otherwise authorized by the 
engineer. 

Ready-mixed concrete shall be transported in truck 
mixers or truck agitators only. 

The mixer, when loaded to capacity, shall be capable 
of combining the ingredients of the concrete within the 
specified time, into a thoroughly mixed and uniform mass 
and of discharging the concrete with a satisfactory 
degree of uniformity. The agitator, when loaded to 
capacity, shall be capable of maintaining the mixed con- 
crete in a thoroughly mixed uniform mass and of dis- 
charging the concrete with a satisfactory degree of 
uniformity. 

Slump tests may be made of individual samples taken 
at approximately the one-quarter (14,) and three-quarter 
(34,.) points of the load and if the slumps differ by more 
than two (2) inches, the mixer or agitator shall not be 
used until the condition is corrected. If the slump test 
is not satisfactorily met by mixers when operated at 
the minimum specified mixing time and loaded to capac- 
ity, or by agitators when loaded to the capacity, the 
equipment may still be used when operation with a 
longer mixing time or with a smaller load will produce 
concrete that will meet the slump test. 

Mixers and agitators shall be examined daily for 
changes in condition due to accumulation of hardened 
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concrete or mortar or to wear of the blades. When any 
such change of condition is found, the concrete should 
be subjected to the slump tests. If the tests indicate 
that the concrete is not being properly mixed, the faulty 
equipment shall be corrected before its further use is 
allowed. 

When a truck mixer is used either for complete mixing 
or to finish the partial mixing done in a stationary 
mixer, each batch of concrete shall be mixed for not 
less than seventy (70) nor more than one hundred (100) 
revolutions of the drum or blades at the rate of rotation 
designated by the manufacturer of the equipment as 
mixing speed. If any additional mixing is done, it shall 
be at the speed designated by the manufacturer of the 
equipment as agitating speed. 

When truck mixer or truck agitator is used for trans- 
porting concrete that has been completely mixed in a 
stationary mixer, mixing during transportation shall be 
at the speed designated by the manufacturer of the 
equipment as agitating speed. 

When a truck mixer or agitator is used for transport- 
ing concrete, the concrete shall be delivered to the site 
of the work and discharge shall be completed within 
one (1) hour after the introduction of the mixing water 
to the cement and aggregates, or the introduction of 
the cement to the aggregates. In hot weather, or under 
conditions contributing to quick stiffening of the con- 
crete, a delivery time of less than one (1) hour may be 
required. When a truck mixer is used for the complete 
mixing of the concrete the mixing operations shall begin 
within thirty (30) minutes after the cement has been 
intermingled with the aggregate. 

If the mixing plant is such a distance from the site 
of the work that it is not practical to have the mixed 
concrete delivered and placed in forms within the time 
limit specified, cement and water shall not be added until 
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the aggregate mixture is delivered to the site of the 
work. 

The organization supplying concrete shall have suffi- 
cient plant capacity and transporting apparatus to insure 
continuous delivery at the rate required. The rate of 
delivery of concrete shall be such as to provide for the 
proper handling and placing of concrete. An interval of 
more than forty-five (45) minutes between any two con- 
secutive batches or loads, or a delivery and placing rate 
of less than eight (8) cubic yards of concrete per hour 
shall constitute cause for shutting down work for the 
remainder of the day and, if so ordered by the engineer, 
the contractor shall make, at his own expense a con- 
struction joint at the location and of the type directed by 
the engineer in the concrete already placed. 

Ready-mixed concrete may be used for the construc- 
tion of curbs and gutters when gutters do not exceed 
eight (8) feet in width and either of the following two 
methods used. 

(a) Prior to placing concrete in forms, it shall be 
dumped from the truck mixer or agitator, on a platform 
of sufficient size to hold at least one-third (14) cubic 
yard. The concrete shall then be placed in the forms. 

(b) The concrete may be poured directly from the 
truck mixer into the form if the concrete is compacted 
by internal vibration or if other approved methods are 
used which will prevent segregation. 

Ready-mixed concrete may be used for the construc- 
tion of structures if satisfactory means such as recom- 
bining chutes or other equipment is used that will permit 
the concrete to be placed without segregation. 

After mixing of ready-mixed concrete has been com- 
pleted it shall be agitated continuously at agitating speed 
until it has been discharged from the drum. 

Concrete manufactured by any procedure which 
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results in any unmixed lumps of cement in the mixed 
product shall be rejected. 

The contractor shall use a ticket system for recording 
the transportation and delivery of batches from the plant 
to the site of the work. The tickets shall be issued to 
the truck operator at the plant for each load and shall 
be signed by the plant inspector, the vehicle driver, 
and the supplier, to certify that the concrete in the 
truck has been inspected prior to the departure and shall 
state the time the truck left the batching plant. The 
tickets shall be delivered to the inspector at the site 
of the work. Loads which do not carry such tickets and 
which do not arrive in satisfactory condition shall not 
be used in the work. All tickets for recording trans- 
portation of batches shall be on standard Delivery Report 
forms furnished by the department, a copy of which 
appears at the end of this section. 


44.14 Cold Weather Operations. No concrete shall 
be mixed or placed when the atmospheric temperature 
is below forty (40) degrees F. without written per- 
mission of the engineer, and then only when adequate 
means are employed to heat the aggregate and water 
and protect the concrete from freezing after being 
placed. 

Before concrete is placed in any form or around any 
reinforcement or on any surface, all ice, snow and frost 
shall be completely removed and the temperature of all 
surfaces in contact with the concrete raised above the 
freezing point. No concrete shall be placed on a frozen 
subgrade or on one that contains frozen materials. 

Arrangements for covering or housing the newly 
placed concrete shall be made in advance of placement 
and shall be adequate to maintain in all parts of the 
concrete the temperature and moisture conditions speci- 
fied below. When air temperatures do not fall below 


265 


44.14 PORTLAND CEMENT CONCRETE 


thirty (80) degrees F. artificial heat will not be required 
if the concrete surface is covered with forms or with 
canvas arranged so that air space is maintained between 
the canvas and the concrete. For lower temperatures, 
sufficient, well distributed, artificial heat shall be pro- 
vided inside the coverings or enclosures around the con- 
crete to maintain an air temperature of forty (40) 
degrees F. or above at the coldest point without exceed- 
ing eighty (80) degrees F. at the hottest point. 

Housings may be of wood, Sheetrock, Celotex, canvas, 
tarred paper, plywood, or other suitable materials as 
long as they are reasonably tight and safe from wind 
and snow loadings. Housings and enclosures shall be 
built with fire resistant materials as far as practicable. 
Adequate fire fighting apparatus shall be furnished in 
easily accessible locations wherever enclosures are con- 
structed. Attendants shall be retained on the job at all 
times to provide continuous operation of the heating 
units. 

Housing and enclosures shall be left in place for the 
entire curing period specified below, or as directed by 
the engineer, except that sections may be temporarily 
removed as required to permit placing additional forms 
or concrete, provided they are replaced as soon as the 
form or concrete is in its final position. 

At the end of the curing period, artificial heating shall 
be discontinued and housing removed in such manner 
that the fall in temperature at any point in the concrete 
will not exceed twenty (20) degrees F. in twenty-four 
(24) hours. 

Newly placed concrete shall be kept at a temperature 
of not less than fifty (50) degrees F. for seven (7) 
days or not less than seventy (70) degrees F. for three 
(3) days and then maintained at a temperature of at 
least forty (40) degrees F. for the next four (4) days. 
The temperature of the hardened concrete surface shall 
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not be permitted to exceed one hundred (100) degrees 
F. at any time during the curing period. The methods 
of construction and curing shall be such that the loss 
of moisture from the concrete is not excessive during 
the curing period. 

For air temperatures not lower than thirty (380) 
degrees F. the mixing water shall be heated to bring 
the temperature of the concrete at the mixer to between 
fifty (50) degrees F. and eighty (80) degrees F. 

For air temperatures between thirty (30) degrees 
F. to zero (0) degrees F. both the water and the fine 
aggregate shall be heated to bring the temperature of 
the concrete at the mixer to between fifty (50) degrees 
F. and ninety (90) degrees F. Only coarse aggregate 
that is free from frozen lumps shall be used. 

For air temperatures below zero degrees F. (0° F.) 
the water, the fine aggregate and the coarse aggregate 
shall all be heated to eliminate frost and to bring the 
temperature of the concrete at the mixer to between 
fifty (50) degrees F. and ninety (90) degrees F. 

Mixing water shall be heated under such control and 
in sufficient quantities so that appreciable temperature 
fluctuations from batch to batch are avoided. To avoid 
flash set where either aggregate or water is heated to 
a temperature in excess of one hundred (100) degrees 
F. the loading of the mixture shall be in such sequence 
that the cement does not come in contact with such hot 
materials. 

Aggregates shall be heated in such a manner that 
frozen lumps, ice and snow are eliminated and over heat- 
ing and excessive drying is avoided. At no point shall the 
aggregate temperature exceed two hundred and twelve 
(212) degrees F. and the average temperature of an indi- 
vidual batch of aggregate shall not exceed one hundred 
and fifty (150) degrees F. The use of steam coils is 
recommended for heating aggregate. 
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When aggregates in stockpiles, cars or trucks are 
thawed or heated by means of steam coils, the exposed 
surface shall be covered with tarpaulins as much as 
practicable to maintain a uniform distribution of heat 
and prevent formation of frozen crust. 

A permanent temperature record shall be kept, show- 
ing the date, hour, outside air temperature, and temper- 
atures at several points within the enclosure and at the 
concrete surface to show the highest and lowest temper- 
atures of the concrete surface. The use of thermometers 
imbedded in the concrete surface is suggested. Ther- 
mometer readings shall be taken at the start of work in 
the morning and again in the late afternoon. The data 
so obtained shall be recorded in such manner that the 
location of each reading and any conditions which might 
have an effect on the temperature will be shown. A copy 
of the temperature records shall be provided the engineer 
for reference. 

The contractor shall assume all risk in the placing of 
concrete in cold weather, and permission given to place 
concrete under the above conditions shall in no way 
relieve the contractor of responsibility for proper results. 
Should concrete placed under such conditions prove 
unsatisfactory, it shall be removed and replaced at the 
contractor’s expense. 


44.15 Basis of Payment. Portland cement concrete 
will be measured and paid for in accordance with the 
provisions specified in the various sections of these speci- 
fications covering construction requiring concrete. 

Cement lost, wasted or used for patching, grouting 
or in concrete poured outside the dimensions shown on 
the plans or the dimensions ordered by the engineer shall 
be deducted before making measurement and payment. 
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STANDARD FORM OF DELIVERY REPORT 


STATE OF NEVADA PROURCTS NO Asse ee a 
DEPARTMENT OF HIGHWAYS CONTRACT. NO. 2 
CONTRACTOR’S DELIVERY Sa RU GPURE Ys. 4222 
REPORT OT ARCA) YON UMTO D2 26 ae ters SA ee tentacle eae 
GONGEHICE ae oe er ee oe rd Pee eee Chae eae 


The following described load of Ready-Mixed Concrete, Class 
ae hath 9 ad POLIS OV nee ee ee ee ee 2G ee Renee 
conforms to department specifications and the requirements of 


the engineer. 


A.M. 
NHI CLE eLOAD Wisin eas P.M 
VEHICLE CLICENSE NO. 2.52.2222.408 
CERTIFIED RATED CAPACITY ................ Cu. Yds 
CU Aen EE yom DEL, dO Ad) sa Beigel a A Cu. Yds 
Signature of Plant Inspector. 
Signature of Supplier or an authorized 
representative 
A.M. A.M. 
VEHICLE ARRIVED ...... P.M. VEHICLE UNLOADED ...... P.M. 
Was the sample analyzed for entrained-air on this load ................ 
Entrained = Air’ ........---<.... % 
Were slump tests taken on this load ................ MEU ame cee ee in. 
POCATIONL OES (ONG I eSLPUCUUre ks! sien. EN a 2 oe ee a ae oe ot 
“Signature of Driver | Signature of Inspector at site 


Distribution as follows: Original— Contractor; Yellow — Materials 
Lab.; Green —Inspector; Pink — Supplier 
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SECTION 45—CONCRETE STRUCTURES 


45.1 Description. This item shall consist of furnish- 
ing and placing Portland cement concrete in bridges, 
culverts, headwalls, retaining walls, and all other types 
of concrete structures. The concrete structures shall be 
constructed to the lines and grades given by the engineer 
and in accordance with the design shown on the plans; 
the concrete shall be of the class or classes of concrete 
designated in the proposal and on the plans and shall 
meet the requirements of Section 44, Portland Cement 
Concrete of these specifications. Unless otherwise speci- 
fied, Class AA concrete shall be used. 


45.2 Materials. Cement, aggregates, water, air- 
entraining admixtures, shall conform to the require- 
ments of Section 44. Type II “low alkali” cement shall 
be used in all structures, unless otherwise provided. 

The materials used shall be those prescribed for the 
several items which constitute the finished work and 
shall conform with all requirements for such materials 
as set forth in Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


Asphalt Joint<Filler 2... cit ee ee Section 94 
Asphalt for Dampproofing and 

WU SCOR DT OOI NT Oise) Fee ee ie Section 95 
Miscellaneous Metals_.....o2 nce ics ccnececcle ceases Section 98 
Expansion Joint Willer.iice... 2 ie 2 a Section 112 
Curing Agents for Concrete.........0000000000.002200...- Section 114 


45.3 Depth of Footings. The elevations of the bot- 
toms of footings, as shown on the plans, shall be con- 
sidered as approximate only and the engineer may order, 
in writing, such changes in dimensions or elevations of 
footings as may be necessary to secure a satisfactory 
foundation. 


45.4 Forms. All forms shall be of wood or metal 
and shall be built mortar-tight and of sufficient rigidity 
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to prevent distortion due to the pressure of the concrete 
and other loads incident to the construction operations. 
Forms previously used shall be thoroughly cleaned of all 
dirt, mortar and foreign matter before being reused. 
Before concrete is poured in forms all inside surfaces 
of the forms shall be thoroughly coated with an approved 
form oil. Form oil shall have high penetrating qualities 
leaving no film on the surface of the form that can be 
absorbed by the concrete. 

When requested by the engineer, the contractor shall 
submit detailed plans of form work for examination by 
the engineer. If such plans are not satisfactory to the 
engineer, the contractor shall make such changes as may 
be required, but it is understood that the engineer’s 
concurrence in the use of the plans as submitted or cor- 
rected shall in no way relieve the contractor of responsi- 
bility in obtaining satisfactory results. 

The forms shall be substantial and unyielding and 
shall be so designed that the finished concrete will con- 
form to the proper dimensions and contours. The design 
of the forms shall take into account the effect of vibra- 
tion on the concrete as it is placed. 

Forms for exposed surfaces shall be made of dressed 
lumber or plywood of uniform thickness with or without 
a form liner of an approved type and mortar-tight. 

Forms shall be filleted at all sharp corners. Triangular 
molding used for fillets shall have two (2) equal sides. 
In general, the width of the equal sides of moldings shall 
be three-fourths (84,) inch; for massive work, such as 
heavy pier copings and columns, the width shall be one 
and one-half (114) to two (2) inches. Top edges of 
walls, curbs and slabs shall be rounded with an edging 
tool to a radius of one-half (14) to three-fourths (34) 
inch. All edges of concrete rails and rail posts to be 
rounded to a radius of one-eighth (1%) inch to one- 
quarter (14,) inch. 
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When concrete is placed in excavation, forms shall be 
provided for all vertical surfaces unless otherwise 
ordered by the engineer. On thin walls, such as abut- 
ments, wing walls, and retaining walls, the forms on 
one face shall be built up as the concrete is poured, but 
only to such elevation as will permit proper placing 
and thorough spading, and in no case greater than the 
height which can be placed in one day’s run. Ports shall 
be provided in high, thin walls to permit thorough clean- 
ing before placing concrete. 

If the forms develop any defects, such as bulging or 
sagging, after the concrete has been poured, that portion 
of the work shall be removed and reconstructed, as 
directed by the engineer, without additional compen- 
sation to the contractor. 

During the erection and after the completion of the 
forms, they shall be protected in such manner as to 
preclude shrinkage, warping, curling, and distortion. 
Form lumber used a second time shall be free from bulge 
or warp and shall be thoroughly cleaned. 

Forms for concrete over or in the vicinity of operating 
railroads shall be so constructed and placed that standard 
clearances demanded by the railroad company will be 
maintained at all times. 

Falsework and forms supporting concrete beams, arch 
ribs, slabs, or other members subject to direct bending 
stress and forms on the inside of culverts, shall not 
be removed or released in less than fourteen (14) days 
after the concrete has been placed, unless concrete test 
cylinders show a strength of not less than twenty-five 
hundred (2,500) pounds per square inch in compression 
when cured under conditions affecting the structure. At 
times of low temperature or other adverse conditions, 
the engineer may increase the setting time to twenty- 
eight (28) days. 


CONCRETE STRUCTURES 45.4 


The falsework and forms supporting the bottom slab 
of the superstructure of box girder structures shall 
remain in place until the curing period of the deck of 
the superstructure has expired. Forms for the webs of 
box girders shall be removed before the deck slab is 
poured. Forms supporting the concrete deck of box 
girders may be left in place. All interior forms in box 
girders except those permitted to remain in place, shall 
be completely removed and the inside of the box girder 
cleared of all loose material and swept clean. 

Side forms for beams, girders, columns, railing or 
other members of the structure wherein the forms do 
not resist dead load bending may be removed within 
a period from two hours to seven (7) days as permitted 
by the engineer, provided that satisfactory arrangements 
are made for curing and protecting the concrete thus 
exposed. 

The side forms for arch rings, columns, and piers shall 
be removed before the members of the structure which 
they support are poured or placed, so that the quality 
of the concrete may be inspected. All such side forms 
shall be so constructed that they may be removed with- 
out disturbing other forms which resist direct load or 
bending stresses. 

Forms for all surfaces, which will not be completely 
enclosed or hidden below the finished surface of the 
ground, shall be made of surfaced lumber or a material 
which will provide a surface at least equally satisfactory. 
Any lumber or material which becomes badly warped or 
checked prior to placing of the concrete shall be rejected. 

Curved surfaces shall be formed of strips of matched 
lumber not over four (4) inches wide or of other mate- 
rial, such as plywood or metal, which has been approved 
by the engineer. 

Forms for the railing may be made of metal, plywood, 
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masonite, or of tongue and groove surfaced lumber. 
The workmanship shall be equivalent to first class pat- 
tern work. Bolts shall be used to hold railing forms 
together. 

Forms for curbs, copings, and the outer edges of deck 
slabs, shall have a thickness of not less than one and 
five-eighths (15%) inches or equivalent and a width of 
not less than the full depth of the curb, coping or slab. 

The forms shall be so constructed that portions, where 
finishing is required, may be removed without disturbing 
portions of forms to remain. 

Forms shall be of sufficient strength to carry the dead 
weight of the concrete as a liquid without appreciable 
deflection, and if any deflection occurs it shall be suff- 
cient cause for rejection of the work. 

Forms for girders and slabs shall be cambered in such 
amount as may be required by the engineer. 

Approved form clamps or bolts shall be used to fasten 
forms. The use of ties consisting of twisted wire loops to 
hold forms in position during the placing of concrete 
will not be permitted. 

Bolts or form clamps shall be positive in action and 
shall be of sufficient strength and number to prevent 
spreading of the forms. They shall be of such type that 
they can be entirely removed or cut back one (1) inch 
below the finished surface of the concrete. All forms 
for the outside surfaces shall be constructed with stiff 
wales at right angles to the studs and all form clamps 
shall extend through and fasten such wales. 

When plywood forms are shown on the plans or speci- 
fied in the special provisions, they shall be constructed 
of plywood or a material which will produce a surface 
substantially equal to that which would result by the use 
of plywood forms. 

Plywood for forms shall be “exterior type,” of the 
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grade Concrete-Form Exterior, conforming to the 
specifications of the U. S. Department of Commerce, 
National Bureau of Standards, Commercial Standards, 
latest edition. Form panels shall be furnished and placed 
in four (4) foot widths and in uniform length of not 
less than eight (8) feet, except where the dimensions 
of the member form are less than the specified panel 
dimensions. Where form panels are attached directly to 
the studding or joists, the panel shall not be less than 
five-eighths (5%) inch thick and the studding or joists 
shall be spaced not more than twelve (12) inches center 
to center. Form panels less than five-eighths (%) inch 
thick, otherwise conforming to the requirements herein 
specified, may be used with continuous backing of three- 
quarter (84) inch surfaced material. All form panels 
shall be placed in a neat symmetrical pattern subject 
to the approval of the engineer. The panel shall be 
placed with a long dimension horizontal. Horizontal 
joints shall be level and continuous and vertical joints 
when shown on the plans or specified in the special 
provisions, shall be staggered and perpendicular thereto. 


45.5 Falsework. The contractor shall submit detailed 
plans for falsework and centering, when requested by 
the engineer, and the construction of the falsework and 
centering shall not begin until the plans have been 
approved by the engineer. If such plans are not satis- 
factory to the engineer, the contractor shall make such 
changes in them as may be required, but it is understood 
that the engineer’s concurrence in the use of the plans 
as submitted or corrected shall in no way relieve the 
contractor of the responsibility of obtaining satisfactory 
results. Such plans shall be furnished on tracing paper 
or linen twenty-two (22) inches by thirty-six (86) inches 
in size or the prints in triplicate at the option of the 
contractor. 
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All falsework or centering shall be designed and con- 
structed to provide the necessary rigidity and to support 
the loads. Falsework for the support of superstructures 
for box girder spans shall be designed to support the 
loads that would be superimposed were the entire super- 
structure poured at one time. 

For designing falsework and centering, a weight of 
one hundred and fifty (150) pounds per cubic foot shall 
be assumed for green concrete and an allowance of not 
less than fifty (50) pounds per square foot for live load 
shall be used. Falsework or forms shall be constructed 
to produce in the finished structure the lines and grades 
indicated on the plans. Suitable screw jacks or wedges 
shall be used in connection with falsework or centering 
to set the forms to grade or cambered as shown on the 
plans, or to take up any settlement in the form work 
either before or during the placing of concrete. False- 
work failures shall become the sole responsibility of the 
contractor. 

Falsework or centering shall be founded on a solid 
footing safe from undermining and protected from 
softening. Falsework which cannot be founded on a satis- 
factory footing shall be supported on piling which will 
be spaced, driven and removed in a manner approved by 
the engineer. 

Centering shall be removed uniformly and gradually, 
beginning at the crown and working toward the spring, 
to permit the arch to take its load slowly and evenly. 
Centering for bridges having two or more adjacent arch 
spans shall be struck simultaneously. 


45.6 Reinforcement. Reinforcing shall be furnished 
and placed as shown on the plans and in accordance with 
the applicable provisions of Section 47 of these specifi- 
cations, and any requirements of the special provisions. 


45.7 Mixing Concrete. All concrete shall be mixed 
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as specified in Section 44, Portland Cement Concrete, 
of these specifications, and the proportions of aggregate, 
cement and water shall be as established by the engi- 
neer, who shall have authority to vary these proportions 
as necessary during the pour. 

The amount of water to be used in mixing concrete for 
concrete structures shall be of the least amount possible 
and yet sufficient to provide a workable mix for the 
particular part of the structure in which the concrete 
is to be placed. The mixer shall be of sufficient capacity 
to pour the largest continuous run specified, within an 
eight (8) hour working day. 


45.8 Handling and Placing Concrete. (a) General. 
In preparation for the placing of concrete, all sawdust, 
chips, and other construction debris and extraneous 
matter shall be removed from the interior of forms. 
Struts, stays and braces, serving temporarily to hold 
the forms in correct shape and alignment, pending the 
placing of concrete at their locations, shall be removed 
when the concrete placing has reached an elevation 
rendering their service unnecessary. These temporary 
members shall be entirely removed from the forms and 
not buried in the concrete. 

No concrete shall be used which does not reach its 
final position in the forms within the time stipulated 
under Section 44. 

Concrete shall be placed so as to avoid segregation of 
the materials and the displacement of the reinforcement. 
The use of long troughs, chutes and pipes for conveying 
concrete from the mixer to the forms shall be permitted, 
only on written authorization of the engineer. In case 
an inferior quality of concrete is produced by the use 
of such conveyors, the engineer may order discontinu- 
ance of their use and the substitution of a satisfactory 
method of placing. 
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Open troughs and chutes shall be of metal or metal 
lined; where steep slopes are required, the chutes shall 
be equipped with baffles or be in short lengths that 
reverse the direction of movement. 

All chutes, troughs and pipes shall be kept clean and 
free from coatings of hardened concrete by thoroughly 
flushing with water after each run; water used for flush- 
ing shall be discharged clear of the structure. 

When placing operations would involve dropping the 
concrete more than five (5) feet, it shall be deposited 
through sheet metal or other approved pipes. As far 
as practicable, the pipes shall be kept full of concrete 
during placing and their lower ends shall be kept buried 
in the newly placed concrete. After initial set of the 
concrete the forms shall not be jarred and no strain 
shall be placed on the ends of reinforcement bars which 
project. 

All concrete, except concrete placed as pipe culvert 
headwalls, slope paving, ditch paving, curbs, gutters, 
sidewalks, driveways and concrete placed under water, 
shall be compacted by means of mechanical vibration 
subject to the following provisions: 

(1) The number of vibrators employed shall be 
ample to consolidate incoming concrete to a proper 
degree within fifteen (15) minutes after it is deposited 
in the forms. In all cases, at least two vibrators shall be 
available at the site of the structures in which more 
than twenty-five (25) cubic yards is being placed. 

(2) The vibration shall be internal unless special 
authorization of other methods is given by the engineer 
or as provided herein. 

(3) Vibrators shall be of a type and design approved 
by the engineer. They shall be capable of transmitting 
vibration to the concrete at frequencies of not less than 
4,500 impulses per minute. 

(4) The intensity of vibration shall be such as to 
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visibly affect a mass of concrete of one (1) inch slump 
over a radius of at least eighteen (18) inches. 

(5) The contractor shall provide a sufficient number 
of vibrators to properly compact each batch immediately 
after it is placed in the forms. 

(6) Vibrators shall be manipulated so as to thor- 
oughly work the concrete around the reinforcement and 
imbedded fixtures and into the corners and angles of the 
forms. 

Vibration shall be applied at the point of deposit and 
in the area of freshly deposited concrete. The vibrators 
shall be inserted and withdrawn out of the concrete 
slowly. The vibration shall be of sufficient duration and 
intensity to thoroughly compact the concrete, but shall 
not be continued so as to cause segregation. Vibration 
shall not be continued at any one point to the extent 
that localized areas of grout are formed. 

Application of vibrators shall be at points uniformly 
spaced and not farther apart than twice the radius over 
which the vibration is visibly effective. 

(7) Vibration shall not be applied directly or 
through the reinforcement to sections or layers of con- 
crete which have hardened to the degree that the con- 
crete ceases to be plastic under vibration. It shall not 
be used to make concrete flow in the forms over distances 
so great as to cause segregation, and vibrators shall not 
be used to transport concrete in the forms. 

(8) Vibration shall be supplemented by such spading 
as is necessary to insure smooth surfaces and dense 
concrete, along form surfaces and in corners and loca- 
tions impossible to reach with the vibrators. 

(9) The provisions of this article shall apply to the 
filler concrete for steel grid floor except that the vibrator 
shall be applied to the steel. 

Concrete shall be placed in horizontal layers not more 
than twelve (12) inches thick except as hereinafter 
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provided. When less than a complete layer is placed 
in one operation, it shall be terminated in a vertical 
bulkhead. Each layer shall be placed and compacted 
before the preceding batch has taken initial set to pre- 
vent injury to the green concrete and avoid surfaces of 
separation between the batches. Each layer shall be 
compacted so as to avoid the formation of a construction 
joint with a preceding layer which has not taken initial 
set. 

When the placing of concrete is temporarily discon- 
tinued, the concrete, after becoming firm enough to 
retain its form, shall be cleaned of laitance and other 
objectionable material to a sufficient depth to expose 
sound concrete. To avoid visible joints as far as possible 
upon exposed faces the top surface of the concrete adja- 
cent to the forms shall be smoothed with a trowel. Where 
a “feather edge” might be produced at a construction 
joint, as in the sloped top surface of a wing wall, an 
insert form work shall be used to produce a blocked 
out portion in the preceding layer which shall produce 
an edge thickness of not less than six (6) inches in the 
succeeding layer. Work shall not be discontinued within 
eighteen (18) inches of the top of any face, unless provi- 
sion has been made for a coping less than eighteen (18) 
inches deep, in which case, if permitted by the engineer, 
the construction joint may be made at the under side of 
the coping. 

Immediately following the discontinuance of placing 
concrete all accumulations of mortar splashed upon the 
reinforcement steel and the surfaces of forms shall be 
removed. Dried mortar chips and dust shall not be 
puddled into the unset concrete. If the accumulations 
are not removed prior to the concrete becoming set, 
care shall be exercised not to injure or break the con- 
crete-steel bond at and near the surface of the concrete 
while cleaning the reinforcement steel. 
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(b) Culverts. In general, the base slab or footings 
of box culverts shall be placed and allowed to set before 
the remainder of the culvert is constructed. In this case, 
suitable provision shall be made for bonding the side- 
walls to the culvert base, preferably by means of longi- 
tudinal keys so constructed as to prevent, as far as 
possible, the percolation of water through the construc- 
tion joint. 

Before concrete is placed in the sidewalls, the culvert 
footing shall be thoroughly cleaned of all shavings, 
sticks, sawdust, or other extraneous material and the 
surface carefully chipped and roughened in accordance 
with the method of bonding construction joints as speci- 
fied herein. 

In the construction of box culverts four (4) feet or 
less in height, the sidewalls and top slab may be con- 
structed as a monolith. When this method of construc- 
tion is used any necessary construction joints shall be 
vertical and at right angles to the axis of the culvert. 

In the construction of box culverts more than four 
(4) feet in height, the concrete in the walls shall be 
placed and allowed to set before the top slab is placed. 
In this case, appropriate keys shall be left in the side- 
walls for anchoring the cover slab. 

Each wing wall shall be constructed, if possible, as 
a monolith. Construction joints, where unavoidable, shall 
be horizontal and so located that no joint will be visible 
in the exposed face of the wing wall above the ground 
line, 

(c) Girders, Slabs and Columns. Concrete, prefer- 
ably, shall be deposited by beginning at the center of 
the span and working from the center toward the ends. 
Concrete in girders shall be deposited uniformly for the 
full length of the girder and brought up evenly in hori- 
zontal layers. 

Concrete in girder haunches less than three (3) feet 
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in height shall be placed at the same time as that in 
the girder stem, and the column or abutment tops shall 
be cut back to form seats for the haunches. Whenever 
any haunch or fillet has a vertical height of three (3) 
feet or more, the abutment or columns, the haunch and 
the girder shall be placed in three successive stages; 
first, up to the lower side of the haunch; second, to the 
lower side of the girder; and third, to completion. 

Concrete in slab spans shall be placed in one continu- 
ous operation for each span unless otherwise provided. 

Concrete in T-beam or deck girder spans may be placed 
in one continuous operation or may be placed in two 
separate operations, each of which shall be continuous ; 
first, to the top of the girder stems, and second, to 
completion. In the latter case, the bond between stem 
and slab shall be positive and mechanical, and shall be 
secured by means of suitable shear keys in the top of 
the girder stem. The size and location of these keys shall 
be computed. In general, suitable keys may be formed by 
the use of timber blocks approximately two (2) by four 
(4) inches in cross-section and having a length four 
(4) inches less than the width of the girder stem. These 
key blocks shall be spaced along the girder stems as 
required, but the spacing shall be not greater than one 
(1) foot center to center. The blocks shall be beveled and 
oiled in such manner as to insure their ready removal, 
and they shall be removed as soon as the concrete has 
set sufficiently to retain its shape. 

Concrete in columns shall be placed in one continuous 
operation, unless otherwise directed. The concrete shall 
be allowed to set at least twelve (12) hours before the 
caps are placed. 

Unless otherwise permitted by the engineer, no con- 
crete shall be placed in the superstructure until the 
column forms have been stripped sufficiently to deter- 
mine the character of the concrete in the columns. The 
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load of the superstructure shall not be allowed to come 
upon the bents until they have been in place at least 
fourteen (14) days, unless otherwise permitted by the 
engineer. | 

(d) Arches. The concrete in arch rings shall be 
placed in such a manner as to load the centering uni- 
formly. 

Arch rings, preferably, shall be cast in transverse 
sections of such size that each section can be cast in 
a continuous operation. The arrangement of the sections 
and the sequence of placing shall be as approved by 
the engineer and shall be such as to avoid the creation 
of initial stress in the reinforcement. The sections shall 
be bonded together by suitable keys or dowels. When 
permitted by the engineer, arch rings may be cast in a 
single continuous operation. 


45.9 Pumping. Placement of concrete by pumping 
will be permitted only if specified in the special provi- 
sions or if authorized by the engineer. The equipment 
shall be so arranged that no vibrations result which 
might damage freshly placed concrete. 

Where concrete is conveyed and placed by mechani- 
cally applied pressure the equipment shall be suitable 
in kind and adequate in capacity for the work. The 
operation of the pump shall be such that a continuous 
stream of concrete without air pockets is produced. 
When pumping is completed, the concrete remaining in 
the pipeline, if it is to be used, shall be ejected in such 
a manner that there will be no contamination of the 
concrete or separation of the ingredients. After this 
operation, the entire equipment shall be thoroughly 
cleaned. 


45.10 Depositing Concrete Under Water. Concrete 
shall not be deposited in water except with the approval 
of the engineer and under his immediate supervision ; 
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and in this case the method of placing shall be as here- 
inafter designated. 

Concrete deposited in water shall be Class A with 
ten (10) percent excess cement. To prevent segregation, 
it shall be carefully placed in a compact mass, in its final 
position, by means of a tremie, a bottom dump bucket 
or other approved method, and shall not be disturbed 
after being deposited. Still water shall be maintained 
at the point of deposit and the forms under water shall 
be watertight. 

For parts of structures under water, when possible, 
concrete seals shall be placed continuously from start 
to finish; the surface of the concrete shall be kept as 
nearly horizontal as practicable at all times. To insure 
thorough bonding, each succeeding layer of a seal shall 
be placed before the preceding layer has taken initial set. 

A tremie shall consist of a tube having a diameter 
of not less than ten (10) inches, constructed in sections 
having flanged couplings fitted with gaskets. The tremies 
shall be supported so as to permit free movement of the 
discharge end over the entire top surface of the work 
and so as to permit rapid lowering when necessary to 
retard or stop the flow of concrete. The discharge end 
shall be closed at the start of work so as to prevent 
water entering the tube and shall be entirely sealed at 
all times ; the tremie tube shall be kept full to the bottom 
of the hopper. When a batch is dumped into the hopper, 
the flow of concrete shall be induced by slightly raising 
the discharge end, always keeping it in the deposited 
concrete. The flow shall be continuous until the work is 
completed. 

Depositing of concrete by the drop bottom bucket 
method shall conform to the following specification. The 
top of the bucket shall be open. The bottom doors shall 
open freely downward and outward when tripped. The 
bucket shall be completely filled and slowly lowered to 
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avoid backwash. It shall not be dumped until it rests 
on the surface upon which the concrete is to be deposited 
and when discharged shall be withdrawn slowly until 
well above the concrete. The slump of concrete shall be 
maintained between four (4) and eight (8) inches. 

Unwatering may proceed when the concrete seal is 
sufficiently hard and strong. All laitance or other unsatis- 
factory material shall be removed from the exposed 
surface by scraping, chipping or other means which 
will not injure the surface of the concrete. 


45.11 Construction Joints. Construction joints shall 
be made only where located on the plans or shown in the 
pouring schedule, unless otherwise approved by the engi- 
neer. 

Construction joints where the placing of concrete is 
delayed until the concrete has taken its initial set and 
for which no expansion is provided, shall be planned in 
advance and shall be subject to approval by the engineer. 
The placing of concrete shall be continuous from joint 
to joint. These joints shall be perpendicular to the princi- 
pal lines of stress and, in general, located at points of 
minimum shear. No concrete work shall be stopped or 
temporarily discontinued within eighteen (18) inches 
of the top of any finished surface unless such work is 
finished with a coping having a depth of less than 
eighteen (18) inches, in which case the joints shall be 
made at the underline of the coping. A joint not shown 
on the plans will not be permitted in a cantilevered 
member. Horizontal joints at piers and abutments, except 
where specified, shall generally be avoided, and when 
used shall not be located within two (2) feet of the 
normal water level. 

All construction joints shall be made with bulkheads 
provided with keyways whose areas are approximately 
one-quarter (14) of the cross-sectional area of the joint. 
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When making a horizontal construction joint, care shall 
be taken to have the concrete as dry as possible, and any 
excess water or creamy material shall be drawn off 
before the concrete sets. On all exposed surfaces, the 
line of the proposed joint shall be made truly straight 
by tacking a temporary straightedge on the inside of 
the form and pouring the concrete so that it will set 
flush with the edge as provided. 

Construction joints not shown on the plans and above 
ordinary low water, in abutments and retaining walls 
that retain earth fills, shall be waterproofed on the back 
with a thirty-six (86) inch strip of waterproofing, as 
directed by the engineer, at the contractor’s expense. 

In resuming work, the surface of the concrete previ- 
ously placed shall be thoroughly cleaned of dirt, scum, 
laitance, or other soft or porous material with a stiff 
wire brush to expose the sound aggregate beneath, and, 
if deemed necessary by the engineer, shall be roughened 
with a steel tool. The surface then shall be thoroughly 
washed with clean water and painted with a thin coat of 
neat cement mortar, and the forms tightened to close 
contact with the previously placed work, after which the 
concreting may proceed. 

When the work is unexpectedly interrupted by break- 
downs, storm, or other causes, and the concrete as placed 
would produce an improper construction joint, the con- 
tractor shall either rearrange the freshly deposited con- 
crete, or continue by hand mixing, if necessary, until 
a suitable arrangement is made for a construction joint. 
When such a joint occurs at a section on which there is 
shearing stress, he shall provide adequate mechanical 
bond across the joint by inserting reinforcing steel, or 
by some other means satisfactory to the engineer, which 
will prevent a plane of weakness. 


45.12 Cyclopean Concrete. Cyclopean concrete shall 
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consist of either Class B or BA, or C or CA concrete, as 
specified, containing large embedded stones. It shall be 
used only with the approval of the engineer in massive 
piers, gravity abutments, and heavy footings. The stone 
for this class of work may be one-man stone or derrick 
stone conforming to the requirements of Section 87. 

The stone shall be carefully placed—not dropped or 
cast—so as to avoid injury to the forms or to the 
partially set adjacent masonry. Stratified stone shall be 
placed upon its natural bed. All stone shall be washed 
and saturated with water before placing. 

The total volume of the stone shall not be greater 
than one-third of the total volume of the portion of the 
work in which it is placed. For walls or piers greater 
than two (2) feet in thickness, one-man stone may be 
used; each stone shall be surrounded by at least six 
(6) inches of concrete; and no stone shall be closer than 
one (1) foot to any top surface nor any closer than six 
(6) inches to any coping. For walls or piers greater than 
four (4) feet in thickness, derrick stone may be used; 
each stone shall be surrounded by at least one (1) foot 
of concrete; and no stone shall be closer than two (2) 
feet to any top surface nor closer than eight (8) inches 
to any coping. 


45.13 Removal of Falsework, Forms and Housing. 
In the determination of the time for the removal of 
falsework, forms and housing, and the discontinuance 
of heating, consideration shall be given to the location 
and character of the structure, the weather and other 
conditions influencing the setting of the concrete, and 
the materials used in the mix. 

If field operations are not controlled by beam or cyl- 
inder tests, the following periods, exclusive of days 
when the temperature is below 40° F., for removal of 
forms and supports may be used as a guide: 
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Arch' ceriters2. $20, kN ee 14 days 
Centering under beams..................-.....:.:::----200-0-+ 14 days 
Floor slabsacsvere, 2a20 © fons earteeae eens 14 days 
ED ae SMEG tine AM Shp ide od me! 8 12-24 hrs 

Golum ns. 4 er ee a: ee 1-7 days 
Sides of beams and all other parts.................... 12-24 hrs. 


If high-early strength cement is used these periods 
may be reduced as directed by the engineer. 

If field operations are controlled by beam or cylinder 
tests, the removal of forms, supports and housing, and 
the discontinuance of heating and curing may be begun 
when the strengths reach values which shall be fixed by 
the engineer for the particular method of testing which 
is to be used. The beams or cylinders shall be cured under 
conditions which are not more favorable than the most 
unfavorable conditions for the portions of the concrete 
which the beams represent. 

Method of form removal likely to cause overstressing 
of the concrete shall not be used. Forms and their sup- 
ports shall not be removed without the approval of the 
engineer. Supports shall be removed in such a manner 
as to permit the concrete to uniformly and gradually 
take the stresses due to its own weight. 

In general, arch centering shall be struck and the arch 
made self-supporting before the railing or coping is 
placed. This precaution is essential in order to avoid 
jamming of the expansion joints and variations in align- 
ment. For filled spandrel arches, such portions of the 
spandrel walls shall be left for construction subsequent 
to the striking of centers, as may be necessary to avoid 
jamming of the expansion joints. 

Centers shall be gradually and uniformly lowered in 
such a manner as to avoid injurious stresses in any part 
of the structure. In arch structures of two or more spans, 
the sequence of striking centers shall be Muesods or 
approved by the engineer. 
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45.14 Curing. Freshly poured concrete shall be kept 
continuously wet for a period of not less than seven (7) 
days by covering with heavy absorbent mats or wet 
earth, by ponding, or by continuous sprinkling. If Type 
III cement is used, the curing period may be reduced 
as directed by the engineer. When absorbent mats are 
used, they shall be wet sufficiently to keep the surface 
adjacent to the concrete surface moist at all times. After 
the period of water curing, concrete surfaces shall be 
protected from the direct rays of the sun for an addi- 
tional three (3) days. During this time the surfaces 
may be allowed to dry out slowly. In no case shall alter- 
nate wetting and drying of the concrete be permitted. 
In cold weather the period of curing shall be extended as 
directed by the engineer. 

Absorbent mats for curing concrete shall conform to 
the requirements of Section 114. 

When required by the special provisions or approved 
in writing by the engineer, structures or portions of 
structures as specified may be cured by means of an 
approved impervious membrane. 

The membrane shall consist of a practically colorless 
impervious liquid of a type specified in Section 114 and 
approved by the engineer. Any membrane material which 
would alter the natural color of the structure will not be 
permitted. 

The liquid shall be applied under pressure with a spray 
nozzle in such a manner as to cover the entire surface 
to be cured with a uniform film and shall be of such 
character that it will harden within thirty (30) minutes 
after application. The rate of application will be as pre- 
scribed by the engineer with a minimum spreading rate 
per application of one gallon of liquid coating for 200 
square feet of concrete surface. Application of the liquid 
shall be made immediately after forms are removed and 
finishing operations have been completed. Prior to the 
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application of the liquid the concrete shall be protected 
and kept moist as required herein. 


45.15 Expansion and Fixed Joints and Bearings. All 
joints shall be constructed according to details shown 
on the plans. 

(a) Open Joints. Open joints shall be placed in the 
locations shown on the plans and shall be constructed by 
the insertion and subsequent removal of a wood strip, 
metal plate or other approved material. The insertion 
and removal of the template shall be accomplished 
without chipping or breaking the corners of the con- 
crete. Reinforcement shall not extend across an open 
joint unless so specified on the plans. 

(b) Filled Joints. Poured expansion joints shall be 
constructed similar to open joints. When premolded 
types are specified, the filler shall be placed in correct 
position as the concrete on one side of the joint is placed. 
When the form is removed, the concrete on the other side 
shall be placed. Metal waterstops shall be carefully 
placed as shown on the plans. 

(c) Steel Joints. The plates, angles or other struc- 
tural shapes shall be accurately shaped, at the shop, to 
conform to the section of the concrete floor. The fabrica- 
tion and painting shall conform to the requirements of 
these specifications covering those items. When called 
for on the plans or in the special provisions the material 
shall be galvanized in lieu of painting. Care shall be 
taken to insure that the surface in the finished plane 
is true and free of warping. Positive methods shall be 
employed in placing the joints to keep them in correct 
position during the placing of the concrete. The opening 
at expansion joints shall be that designated on the plans 
at normal temperature, and care shall be taken to avoid 
impairment of the clearance in any manner. 
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(d) Rubber Waterstops. Rubber waterstops shall be 
furnished and installed in accordance with the details 
shown on the plans and the following provisions. 

Waterstops shall be either molded or extruded from 
plain or synthetic rubber, at the option of the contractor. 

Plain rubber waterstops shall be manufactured from 
a stock composed of a high-grade compound made exclu- 
sively from new plantation rubber, reinforcing carbon 
black, zinc oxide, accelerators, anti-oxidants and soften- 
ers. This compound shall contain not less than seventy- 
two (72) percent by volume of new plantation rubber. 
The tensile strength shall not be less than three thou- 
sand five hundred (8,500) pounds per square inch with 
an elongation at breaking of five hundred fifty (550) 
percent. The unit stresses producing three hundred (300) 
percent and five hundred (500) percent elongation shall 
not be less than one thousand one hundred (1,100) 
pounds and two thousand eight hundred (2,800) pounds 
per square inch, respectively. The Shore Durometer indi- 
cation (hardness) shall be between fifty-five (55) and 
sixty-five (65). After seven (7) days in air at 158° 
(+2°) F. or after four (4) days in oxygen at 158° 
(+2°) F. and three hundred (300) pounds per square 
inch pressure, the tensile strength and elongation shall 
not be less than sixty-five (65) percent of the original. 

Synthetic rubber waterstops shall be manufactured 
from a compound made exclusively from neoprene or 
GRS, reinforcing carbon black, zinc oxide, polymerization 
agents, and softeners. This compound shall contain not 
less than seventy (70) percent by volume of neoprene 
or GRS. The tensile strength shall not be less than two 
thousand five hundred (2,500) pounds per square inch 
with an elongation at breaking of four hundred twenty- 
five (425) percent. The Shore Durometer indication 
(hardness) shall be between fifty (50) and sixty (60). 
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After seven (7) days in air at 158° (+2°) F. or after 
four (4) days in oxygen at 158° (+2°) F. and three 
hundred (300) pounds per square inch pressure, the 
tensile strength shall not be less than sixty-five (65) 
percent of the original. 

The waterstops shall be molded or extruded with an 
integral cross section and the section shall be uniform 
with a permissible variation in dimensions of + one 
thirty-second (142) inch. No splices will be permitted in 
straight strips. Strips and special connection pieces shall 
be well cured in a manner such that any cross section 
shall be dense, homogeneous and free from all porosity. 
All junctions in the special connection pieces shall be 
full molded. During the vulcanizing period the joint 
shall be securely held by suitable clamps. The material 
at the splices shall be dense and homogeneous through- 
out the cross section. 

The molds may be of cast iron or mild steel, suitably 
constructed for continuous production, and the cavities 
may be unfinished, but reasonably smooth so as to pro- 
duce a uniform section with a permissible variation in 
dimensions of + one thirty-second (142) inch. The manu- 
facturer may construct the molds in such a manner that 
by blanking in certain portions they may be used for the 
manufacture of other sections. 

All field splices shall be full molded and splice faces 
shall be beveled at an angle of 45° or flatter. All finished 
splices shall have a tensile strength of not less than 
fifty (50) percent of the unspliced material. 


45.16 Patching. The presence of excessive honey- 
combed areas shall be considered sufficient cause for the 
rejection of the structure, and upon written notice from 
the engineer, the contractor shall remove and rebuild the 
structure in part or in whole as specified, at his own 
expense. In patching holes or porous spots, all coarse 
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or broken material shall be chipped away until a dense, 
uniform surface of concrete exposing solid coarse aggre- 
gate is obtained. Feather edges shall be cut away to 
form a face perpendicular to the surface being patched. 
All surfaces of the cavity shall be thoroughly saturated 
with water, after which a thin layer of neat cement 
mortar shall be applied. The cavity shall then be filled 
with thick, dry mortar composed of one part of Portland 
cement to three parts of sand, which shall be thoroughly 
tamped into place. The surface of this mortar shall be 
floated with a wooden float before the initial set takes 
place, and shall present a neat and workmanlike appear- 
ance of the same color as the remainder of the struc- 
ture. The patch shall be kept continuously wet for a 
period of five (5) days. For patching large or deep areas, 
coarse aggregate shall be added to the patching material, 
if ordered by the engineer, and special precautions shall 
be taken to insure a dense, well bonded and properly 
cured patch as required by the engineer. 


45.17 Finishing. The following specifications set 
forth the requirements for the several classes of surface 
finish, which shall ordinarily be applied to the various 
parts of concrete structures. 

Ordinary surface finish shall be applied to all concrete 
surfaces either as a final finish or preparatory to a higher 
class finish. On surfaces which are to be buried under- 
ground the removal of fins and form marks and the 
rubbing of mortared surfaces to a uniform color will not 
be required. Ordinary surface finish, unless otherwise 
specified, shall be considered as a final finish on the 
following surfaces: 

(1) The undersurfaces of slab spans, box girders, 
filled spandrel arch spans, and floor slabs between T 
girders, of superstructures not for grade separation 
structures. 
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(2) The inside vertical surface of T girders, of 
superstructures not for grade separation structures. 

(3) Surfaces which are to be buried underground or 
covered with fill. | 

Class 1 surface finish shall be applied to the following 
surfaces unless otherwise specified in the special provi- 
sions, or Shown on the plans. 

(1) All surfaces of superstructures for grade separa- 
tion structures. 

(2) All surfaces above finished ground of bridge 
piers, columns and abutments, and retaining walls. 

(3) The outside vertical surfaces and the under- 
surfaces of cantilever floor slabs overhanging outside 
girders only, of superstructures not for grade separation 
structures. 

(4) All surfaces of open spandrel arch rings, span- 
drel columns and abutment towers. 

(5) Surfaces above finished ground of culvert head- 
walls and retaining walls, where visible from a traveled 
way. 

Class 2 surface finish shall be applied to the following 
surfaces unless otherwise specified, or shown on the 
plans. 

All surfaces of concrete rails, rail posts, rail end posts, 
rail base and curbs. 

(1) Ordinary Surface Finish. During the pouring of 
concrete, care shall be taken that the methods of com- 
paction used will result in a surface of even texture 
free from voids, water or air pockets, and that the 
coarse aggregate is forced away from the forms in order 
to leave a mortar surface. Spades or broad-tined forks 
shall be provided and used if and as required by the engi- 
neer to produce the desired results. 

Forms on all vertical faces which do not act as sup- 
porting members shall be removed as soon as practicable 
but not sooner than twenty-four (24) hours after the 
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concrete is poured. The engineer shall be the sole judge 
as to which parts of the forms are supporting members. 

Immediately after the forms have been removed, all 
form bolts shall be removed to a depth of at least one 
(1) inch below the surface of the concrete. All holes 
and depressions caused by the removal or setting back 
of such form bolts shall be cleaned and filled with a 
cement mortar of matching color composed of one part 
by volume of cement to two parts of sand. Care shall 
be exercised to obtain a perfect bond with the concrete. 
All fins caused by form joints, and other projections shall 
be removed and all pockets cleaned and filled. Cement 
mortar for filling pockets shall be treated as specified for 
bolt holes. In the judgment of the engineer, if rock 
pockets are of such an extent or character as to affect 
the strength of the structure materially or to endanger 
the life of the steel reinforcement, he may declare the 
concrete defective and require the removal and replace- 
ment of that portion of the structure affected. 

(2) Class 1 Surface Finish. Work shall proceed as 
in ordinary surface finish and at the same time the entire 
surface specified shall be rubbed using a thick cement 
mortar composed of one part Portland cement and one 
part fine sand passing a No. 16 sieve or, at the option 
of the engineer, a neat cement wash. This shall continue 
until a uniform color has been obtained. The use of car- 
borundum stones may be required to remove unsightly 
bulges or discolorations. 

The object of these operations is to obtain a smooth, 
even, surface of uniform appearance and remove 
unsightly bulges or depressions due to form marks and 
other imperfections. The degree of care in building 
forms and the character of material used in form work 
will be a contributing factor in the amount of rubbing 
required and the engineer shall be the sole judge in 
this respect. If surfaces are large, only portions of forms 
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shall be removed at a time and a sufficient number of 
finishers shall be provided to complete the work within 
as short a time as practical. This surface finish shall be 
completed within 48 hours from the time forms are 
removed. 

(3) Class 2 Surface Finish. Work shall proceed as 
in Class 1 surface finish. When the cement film has set 
sufficiently so that the sand particles or cement will not 
drag out of surface pin-holes, but before the final set 
has taken place, the entire surface shall be thoroughly 
rubbed either by hand or by mechanical means with fine 
carborundum stone (No. 25 to No. 30) until a smooth 
surface of even texture, color, and appearance is 
obtained. No greater amount of mortar shall be applied 
in advance of rubbing than can be completely rubbed 
before final setting takes place. 

Immediately following the rubbing process the finished 
surface shall be thoroughly washed with water. 


45.18 Waterproofing. Concrete surfaces shall be 
waterproofed where and as designated on the plans. 


45.19 Drainage and Weep Holes. Drainage and weep 
holes shall be constructed in the manner and where indi- 
cated on the plans or directed by the engineer. Drainage 
and weep holes in the faces of abutments shall be con- 
nected with roadway drains wherever indicated on the 
plans. Ports or vents for equalizing hydrostatic pressure 
shall be placed below low water. Weep holes shall be 
placed at the elevations shown on the plans or as directed 
by the engineer. 


45.20 Live Loads. Live loads such as traffic or 
superimposed earth loads shall not be allowed on the 
structure until concrete has reached an age of 14 days 
and it has reached a strength of 3,000 p.s.i. or the mini- 
mum 28 days’ strength shown on the plans. 
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If high-early strength cement is used this time may 
be reduced as directed by the engineer. 


45.21 Method of Measurement. The quantity to be 
paid for shall be the number of cubic yards of concrete, 
of the several classes, complete in place and accepted. 
In computing the concrete yardage for payment, the 
dimensions used shall be those shown on the plans or 
ordered in writing by the engineer. No measurements 
or other allowances will be made for work or material for 
forms, falsework, cofferdams, pumping, bracing, etc. 

If the proposal contains such an item, concrete hand 
railing, including concrete posts, shall be measured in 
linear feet, in the completed and accepted work, in which 
case no allowance shall be made for the yardage con- 
tained in the railing. 


45.22 Basis of Payment. The yardage, determined 
as provided above, shall be paid for at the contract unit 
price bid per cubic yard for Class A Concrete, Class 
AA Concrete, Class B Concrete, Class BA Concrete, 
Class C Concrete, Class CA Concrete, Class D Con- 
crete, Class DA Concrete, or Cyclopean Concrete as 
the case may be. Concrete railing shall be paid for at 
the contract unit price bid per linear foot for Concrete 
Rail. Such payment shall be full compensation for the 
concrete ; for all materials including expansion joint filler, 
non-metallic drains, non-metallic waterstops, timber 
bumpers, forms, falsework, placing and finishing; and for 
all labor, materials, tools, supplies, equipment, and inci- 
dentals necessary to complete the item. Reinforcing steel, 
including metal drains, metal waterstops, expansion joint 
angles, when there is no item for structural steel in the 
proposal, shall be measured and paid for as specified in 
Section 47. 
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SECTION 46—WATERPROOFING AND 
DAMPPROOFING 


46.1 Description. (a) Waterproofing shall consist of 

a firmly bonded membrane composed of two layers of 

saturated cotton fabric and three moppings of water- 

proofing asphalt together with a coating of primer 

applied to the surface of the concrete or other surface 
as shown on the plans. 

(b) Dampproofing shall consist of two or more coats 

of asphalt for absorptive treatment applied to the sur- 

face of concrete or other surfaces as shown on the plans. 


46.2 Materials. The materials furnished and used 
for this construction shall be those prescribed for the 
several items which constitute the finished work and 
shall conform to the requirements for class, type and 
grade of materials specified. 

Specific reference to Part III Material Details is as 
follows: 


Asphalt for Dampproofing and for 
W aterproonni ge 2 wren eee ee Section 95 


Type A for above ground level and Type B for below 
ground. 

Fabric shall conform to the requirements for Woven 
Cloth Fabrics Saturated with Bituminous Substances 
for Use in Waterproofing AASHO Designation: M 117. 
The saturant shall be asphalt conforming to the cement- 
ing material. 

Primer for use with asphalt in waterproofing below 
and above ground level shall conform to the requirements 
of Primer for Use with Asphalt in Dampproofing and 
Waterproofing AASHO Designation: M 116. 


46.3 Application. All concrete surfaces which are to 
be waterproofed shall be reasonably smooth and free 
from holes and projections which might puncture the 
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membrane. The surface to be waterproofed or damp- 
proofed shall be dry and shall be thoroughly cleaned of 
dust and loose materials. No waterproofing or damp- 
proofing shall be done in wet weather, nor when the 
temperature is below 65° F., without authorization in 
writing from the engineer. 

(a) Waterproofing. Beginning at the low point of 
the surface to be waterproofed, a coating of primer shall 
be applied and allowed to dry before the first coat of 
asphalt is applied. The asphalt shall be heated to a tem- 
perature of not less than 300° F., nor more than 350° F., 
and thoroughly mopped onto the surface. A strip of 
fabric of half the width of the roll shall be rolled onto 
the hot asphalt immediately and carefully pressed into 
place so as to eliminate all air bubbles and obtain close 
conformity with the surface. This strip and an adjacent 
section of the surface of a width equal to slightly more 
than one-half the width of the fabric being used, shall 
then be mopped with hot asphalt and a full width of the 
fabric shall be rolled into this, completely covering the 
first strip and shall be pressed into place as before. This 
second strip and an adjacent section of the concrete 
surface shall then be mopped with hot asphalt and the 
third strip of fabric shingled on so as to lap the first 
strip by not less than two (2) inches. This process shall 
be continued until the entire surface is covered, each 
strip of fabric lapping at least two (2) inches over the 
last strip but one. The entire surface shall then be 
mopped with hot asphalt. The work shall be so regulated 
that at the close of the day’s work the final mopping 
of asphalt shall have been applied to all the fabric in 
place. Special care shall be taken at all laps to see that 
they are thoroughly sealed down. 

(b) Dampproofing. Concrete or other surface which 
are to be dampproofed shall be thoroughly clean before 
the primer is applied. They shall then be brush or spray 
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painted with two (2) or more coats of asphalt. First 
coat shall be applied at a rate of not less than one- 
eighth (14) gallon for each square yard of surface and 
the second or remaining coats at approximately one- 
tenth (449) gallon per square yard. Care shall be taken 
to confine all paint to the areas to be dampproofed and 
to prevent disfigurement of any other parts of the struc- 
ture by dripping or spreading of the asphalt. 


46.4 Method of Measurement. The quantity of mem- 
brane waterproofing to be paid for shall be the number 
of square feet in place in the completed and accepted 
work, measured in the plane of the surface waterproofed 
or dampproofed. 


46.5 Basis of Payment. The quantity of membrane 
waterproofing or dampproofing measured as provided 
above, shall be paid for at the contract unit price bid 
per square foot for Membrane Waterproofing or Damp- 
proofing as the case may be, which payment shall be 
full compensation for furnishing all labor, materials, 
tools, and equipment and for doing all the work involved 
in applying the membrane waterproofing, as shown on 
the plans and specified herein. 


SECTION 47—REINFORCING STEEL 


47.1 Description. This item shall consist of furnish- 
ing and placing in concrete, reinforcing steel of the 
quality, type, size, and quantity designated, all as 
required by these specifications and as shown on the 
plans. 


47.2 Materials. All materials shall conform to the 
requirements of Part III, Material] Details. Specific refer- 
ences to Part III are as follows: 


Bar hemrorcement,...... ee eee Section 99 
Mesh Reinforcement... ee eee Section 99 


REINFORCING STEEL AT.5 


Bar reinforcement shall be deformed, and at the option 
of the contractor, shall be either intermediate grade or 
hard grade billet steel bars for concrete reinforcement. 
The various grades shall not be used interchangeably in 
structures. 


47.5 Bending Diagrams. When required by the spe- 
cial provisions, order lists and bending diagrams shall 
be furnished by the contractor for approval by the engi- 
neer, and no material shall be shipped until such lists 
and bending diagrams have been approved. The approval 
of order lists and bending diagrams by the engineer shall 
in no way relieve the contractor of responsibility for the 
correctness of such lists and diagrams. Any expenses 
incident to the revision of materials furnished to make 
them comply with the design drawings shall be borne by 
the contractor. 


47.4 Protection of Material. Steel reinforcement 
shall be protected at all times from injury. When placed 
in the work, it shall be free from dirt, detrimental scale, 
paint, oil, or other foreign substances. However, when 
steel has on its surface, rust, loose mill scale, or dust 
which is easily removable, it may be cleaned by a satis- 
factory method, if approved by the engineer. 


47.5 Fabrication. Bent bar reinforcement shall be 
cold bent to the shape shown on the plans; and, unless 
otherwise provided on the plans or by authorization, 
bends shall be made in accordance with the following 
requirements: 

Stirrups and tie bars shall be bent around a pin having 
a diameter not less than two times the minimum thick- 
ness of bar. Bends for other bars shall be made around 
a pin having a diameter not less than six times the 
minimum thickness, except that for bars larger than one 
(1) inch the bend shall be made around a pin of eight 
bar diameters. 
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Unless otherwise authorized by the engineer, reinforc- 
ing bars shall be cut and bent at the mill or shop before 
shipment to the work. Bending in the field will not be 
permitted except to correct errors, deformations due to 
handling, or minor omissions in shop fabrication. 

Bar reinforcement shall be shipped in standard bun- 
dles, tagged and marked in accordance with the Manual 
of Recommended Practice for Detailing Reinforced Con- 
crete Highway Structures of the American Association 
of State Highway Officials. 


47.6 Mesh Reinforcement. Mesh reinforcement, 
when specified, shall conform to the requirements of 
Section 99 and shall be fabricated as shown on the plans. 


47.7 Placing and Fastening. All bar reinforcement 
shall be accurately placed in the positions shown on the 
plans and firmly held during the placing and setting of 
concrete. When placed in the work, it shall be free from 
dirt, rust, mill scale, paint, oil, or other foreign material. 
Bars shall be tied at all intersections except where spac- 
ing is less than one (1) foot in each direction, when 
alternate intersections shall be tied. 

Distances from the vertical and horizontal forms shall 
be maintained by means of stays, blocks, ties, hangers 
or other approved supports. Blocks for holding reinforce- 
ment from contact with the forms shall be precast 
cement mortar blocks of approved shape and dimensions 
or approved metal chairs. The cement mortar blocks 
shall have a strength equal to the concrete used in the 
structure. Metal chairs which are in contact with the 
exterior surface of the concrete shall be galvanized. 
Layers of bars shall be separated by precast cement 
mortar blocks, metal chairs, or by other equally suitable 
devices. The use of pebbles, pieces of broken stone or 
brick, metal pipe, and wooden blocks will not be per- 
mitted. Reinforcement in any member shall be placed, 
and then inspected and approved by the engineer, before 
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the placing of concrete begins. Concrete placed in viola- 
tion of this provision may be rejected and its removal 
required. 

If mesh reinforcement is shipped in rolls, it shall be 
straightened into flat sheets before being placed. 


47.8 Splicing. All reinforcement bars shall be fur- 
nished in the full lengths indicated on the plans. Splicing 
of bars, except where shown on the plans, will not be 
permitted without the written approval of the engineer. 
Splices shall be staggered as far as possible. Unless 
otherwise shown on the plans, bars near the top of 
beams and girders having more than twelve (12) inches 
of concrete under the bars shall be lapped thirty-five 
(85) diameters and all other bars shall be lapped twenty 
(20) diameters to make the splice. In lapped splices, the 
bars shall be placed in contact and wired together. Weld- 
ing of reinforcing steel shall be done only if detailed on 
the plans or authorized by the engineer in writing. 
Welding shall conform to the specifications for Welded 
Highway and Railway Bridges of the American Welding 
Society. : 

Sheets of mesh reinforcement shall overlap each other 
sufficiently to maintain a uniform strength and shall be 
securely fastened at the ends and edges. The edge lap 
shall not be less than one (1) mesh in width. 


47.9 Substitutions. Substitution of different size 
bars will be permitted only with specific authorization 
by the engineer. If steel is substituted, it shall have 
an area equivalent to the design area or larger. 


47.10 Method of Measurement. The quantity of bar 
reinforcing steel to be paid for shall be the total weight 
in pounds actually in place, as shown on the plans or 
revised by the authority of the engineer, based on calcu- 
lated weights shown in the following table. The weight 
paid for shall not include the extra metal used when 
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bars larger than those specified are substituted by per- 
mission of the engineer, the extra metal necessary for 
splices not indicated on the plans, nor weight of any 
device used to support or fasten the steel in its correct 
position. In the case of structures of reinforced concrete 
where there is no proposal item for structural steel, 
such minor metal parts as expansion joints, bolts, drains, 
and the like shall, unless otherwise specified, be meas- 
ured as reinforcement. 

If such an item is shown in the proposal form, the 
quantity of mesh reinforcement to be paid for shall be 
the number of square yards computed by multiplying 
the width of the section to be reinforced by its length. 
No allowance shall be made for laps. 

The calculated weights of plain and deformed bars 
shall be based on the following table: 


Nominal diameter Weight per foot 
Size No. in inches in pounds 
2 0.25 0.167 
% 0.375 0.376 
4 0.500 0.668 
5 0.625 1.043 
6 0.750 1.502 
i 0.875 2.044 
8 1.00 2.670 
9 1.128 3.400 
10 1.270 4.303 
11 1.410 Bros 
14 1.692 7.650 
18 2.256 13.600 


47.11 Basis of Payment. Reinforcing steel, meas- 
ured as provided above, shall be paid for at the contract 
unit price bid per pound for Reinforcing Steel, which 
price shall be payment in full for furnishing the fabri- 
cated and bent material, placing, material used for 
fastening the steel in place, and for all labor, materials, 
tools, supplies, equipment, and incidentals necessary to 
complete the installation of the steel in the structure, 
as specified herein and as shown on the plans. 

If such an item is provided in the proposal form, mesh 
reinforcement shall be paid for at the contract unit price 
bid per square yard for Mesh Reinforcement, which 
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price shall be full compensation for furnishing the mesh, 
placing, material used for fastening mesh in place, and 
for all labor, materials, tools, supplies, equipment, and 
incidentals necessary to complete the installation of the 
mesh. 


SECTION 48—STEEL STRUCTURES 


48.1 Description. This item shall consist of furnish- 
ing, fabricating, casting, machining, or otherwise pre- 
paring, transporting, erecting, and painting any or all 
structural steel, rivet and eyebar steel, steel forgings, 
castings, and any other metal of the type, shape, dimen- 
sions and quality, required by these specifications or as 
shown. on the plans. 


48.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
finished work and shall conform with all the require- 
ments for such materials as set out in Part III, Material 
Details. Specific references to Part III are as follows: 


High tensile-strength: bolts jc jecesccs acess wncnct eceszee Section 97 
DLEUCLUTEL CA DOM SLCCh ee ge ee se Section 97 
rod ip ag ht LAD gue WS ial CN RH GR eS pth ah Mg SI sect flee ada a Section 97 
DULUCCULALEIVEL SUGCI tet ieee eit ee cee Section 97 
PLCC Casings. eel ain Ses es! De on Section 98 
(PAVIATON. CARtIN OS! a4 eee Wie ee es tee ee Section 98 
Malleable iron-casting sees. -220.107..s.: Sten... Section 98 
VC eRe OMe 2 ee ce ee Aas ane, eS, Section 98 
BronZee,casting esas 2726 6. tete os eee Section 98 
SU ACEPST AP Sra 5p C7 s Se RN ATS 5 RAIA DP Se a: EY 2 Section 98 
WSIGINO” (ACC IALG oe ee eee, eee Section 98 


Turned bolts shall meet the material specification set 
forth for Structural Rivet Steel. 

Ribbed bolts shall be of carbon manganese steel having 
a minimum ultimate tensile strength of seventy thousand 
(70,000) pounds per square inch. 
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FABRICATION 


48.3 General Requirements. It is understood that 
the work to be done under these items includes every- 
thing which might reasonably be considered necessary 
for a complete workmanlike job in accordance with the 
plans and contract. 

Workmanship and finish shall be equal to the best 
general practice in modern bridge shops. Portion of the 
work exposed to view shall be finished neatly. Shearing, 
plain cutting, and chipping shall be done carefully and 
accurately. 


48.4 Shop Drawings. Shop drawings shall consist of 
shop detail, erection and other working plans showing 
dimensions, sizes of material, details and other informa- 
tion necessary for the complete fabrication and erection 
of the metal work. The drawings shall be prepared on 
sheets twenty-two (22) inches wide by thirty-six (386) 
inches. The original drawings may be made either on 
paper or on cloth, but the details must be drawn so that 
the prints will be clear and legible. 

Unless otherwise requested, the contractor shall sub- 
mit to the engineer for approval two (2) sets of checked 
shop drawings. The engineer reserves the right to refuse 
prints of shop drawings which are not clear and legible. 
Upon approval the contractor shall furnish the engineer 
with four (4) sets of shop drawings and the original 
tracings or Van Dyke negatives thereof. All shop plans 
shall be submitted for approval at least fifteen (15) days 
before fabrication is started and no material shall be 
fabricated until the plans have been finally approved 
by the engineer. The shop drawings as approved by the 
engineer shall become a part of the contract; provided, 
however, that any substitution of sections contemplated 
by the shop drawings different from sections shown on 
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the plans shall be made only when approved by the engi- 
neer and in such case additional cost resulting from 
such substitution shall be borne by the contractor. 

After approval there shall be no deviation from the 
shop drawings or changes made thereon without the 
prior approval of the engineer. 

Approval of shop drawings shall be understood to be 
an acceptance of the character and sufficiency of the 
details and not a check of any dimensions. Checking shop 
drawings is intended as a means of facilitating the work 
and avoiding errors so far as possible, but it is expressly 
understood that it will not relieve the contractor from 
responsibility in regard to errors or omissions on said 
shop drawings. 

The contract price shall include the cost of furnishing 
all shop drawings and the contractor will be allowed 
no extra compensation for such drawings. 


48.5 Notice of Beginning Work. The contractor 
shall give the engineer ample notice of the beginning of 
work at the mill or in the shop so that inspection may be 
provided. The term “mill” means any rolling mill or 
foundry where material for the work is to be manufac- 
tured. No material shall be manufactured or work done 
in the shop before the engineer has authorized the fabri- 
cation. Any purchase of material prior to fabrication 
authorization shall be at the contractor’s risk. 


48.6 Inspection and Testing. The contractor shall 
furnish test specimens as required free of charge. 

The contractor will require the fabricator of struc- 
tural carbon steel or structural alloy steel to furnish 
the engineer with two (2) certified copies of mill inspec- 
tion and test report showing both physical and chemical 
tests of each heat from which material is to be used. 

All structural steel and miscellaneous metals described 
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in Articles 48.1 and 48.2 shall be subject to shop inspec- 
tion by the engineer, at his option. 

The contractor shall furnish facilities for the inspec- 
tion of material or workmanship in the shop and the 
inspector shall be allowed free access to the necessary 
parts of the work. 

The inspector shall have the authority to reject any 
material or workmanship which does not meet the 
requirements of the specifications. 

The acceptance of any material or finished members 
by the inspector shall not be a bar to their subsequent 
rejection if found defective. 

Inspection at the shop is intended as a means of 
facilitating the work and avoiding errors so far as 
possible, but it is expressly understood that it will not 
relieve the contractor from responsibility in regard to 
imperfect material or se dpeie Sie or the necessity for 
replacing the same. 

The contractor shall furnish the engineer with three 
(3) copies of mill orders and shipping statements. The 
weights of the individual members shall be shown on 
the statements. 


48.7 Storage. Structural material, either plain or 
fabricated, shall be stored at the bridge shop above the 
ground upon platforms, skids, or other supports. It shall 
be kept free from dirt, grease, and other foreign matter 
and shall be protected as far as practicable from cor- 
rosion. 


48.8 Straightening. Rolled material, before being 
laid off or worked, must be straight. If straightening is 
necessary, it shall be done by methods that will not 
injure the metal. Sharp kinks and bends will be cause 
for rejection of the material. 


48.9 Rivet Holes. Rivet holes in carbon steel which 
is more than three-quarters (84) inch in thickness shall 
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be subpunched and reamed, subdrilled and reamed or 
drilled full size from the solid. Unless otherwise speci- 
fied, all rivet holes in such material which is three- 
quarters (34) inch or less in thickness may be punched 
full size except where such holes match holes in thicker 
adjacent material. In such cases the holes in the thinner 
material shall be subpunched (or subdrilled) and reamed 
while the parts are assembled or drilled full size from the 
solid while the parts are assembled. 

Rivet holes in material of alloy steel which is more 
than five-eighths (5) inch in thickness shall be sub- 
punched and reamed, subdrilled and reamed or drilled 
full size from the solid. Unless otherwise specified, all 
rivet holes in such material which is five-eighths (5%) 
inch or less in thickness may be punched full size 
except where such holes match holes in thicker adjacent 
material. In such cases the holes in the thinner material 
shall be subpunched (or subdrilled) and reamed while 
the parts are assembled or drilled full size from the 
solid while the parts are assembled. 

Where there are five (5) or more thicknesses of metal, 
all holes regardless of the thicknesses of the separate 
pieces shall be subpunched (or subdrilled) and reamed 
while the parts are assembled or drilled full size from 
the solid while the parts are assembled. 

Full sized punched holes shall be one-sixteenth (14) 
inch larger than the nominal diameter of the rivet. The 
diameter of the die shall not exceed the diameter of the 
punch by more than one-sixteenth (4¢) inch. If any 
holes must be enlarged to admit the rivets, they shall 
be reamed. Holes must be clean cut, without torn or 
ragged edges. Poor matching or mispunched holes will 
be cause for rejection. 

Subpunched (or subdrilled) and reamed holes shall be 
punched or drilled not less than three-sixteenths (*4.¢) 
inch smaller than the nominal diameter of the rivet. 
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After punching or drilling, the holes shall be reamed to 
a diameter of one-sixteenth (44.4) inch larger than the 
nominal diameter of the rivet. The punch and die shall 
have the same relative sizes as specified for full sized 
punched holes. Reamed holes shall be cylindrical and 
perpendicular to the member. Where practicable, ream- 
ers shall be directed by mechanical means. Burrs on the 
outside surfaces shall be removed. Poor matching of 
holes will be cause for rejection. Reaming of rivet holes 
shall be done with twist drills or with short taper 
reamers. 

Full size drill holes shall be one-sixteenth (14.¢) inch 
larger than the nominal diameter of the rivet. Burrs on 
the outside surfaces shall be removed. 

All holes punched full size, subpunched or subdrilled 
shall be so accurately punched after assembly (before 
any reaming is done) a cylindrical pin one-eighth (14) 
inch smaller in diameter than the nominal size in the 
punched hole may be entered perpendicular to the face 
of the member, without drifting, in at least seventy-five 
(75) percent of the contiguous holes in the same plane. 
If the requirement is not fulfilled, the badly punched 
pieces shall be rejected. 

When holes are reamed or drilled eighty-five (85) 
percent of the holes in any contiguous group shall, 
after reaming or drilling, show no offset greater than 
one-thirty-second (44.) inch between adjacent thick- 
nesses of metal. 


48.10 Subpunching, Drilling, Reaming and Shop 
Assembly. Unless otherwise specified, rivet holes and 
connections and splices (shop and field) of main truss 
or arch members, continuous beams, plate girders, and 
rigid frames and rivet holes in plate girder flanges, 
and stiffeners, intermediate stiffeners intended as sup- 
ports for concentrated loads and web splices shall either 
be subpunched (or subdrilled) and reamed while shop 


310 


STEEL STRUCTURES 48.11 


assembled or drilled to full size from the solid while 
assembled at the shop. The assembly, including camber, 
alignment, accuracy of holes and mill joints, shall be 
approved by the engineer before reaming is commenced. 

Unless otherwise specified, each individual (full 
length) truss, arch, continuous beam, or girder shall 
be assembled at the shop before reaming or drilling is 
commenced. During shop assembly all members shall 
be supported at such intervals and in such manner as 
is necessary to avoid undesirable deflections. 

All holes for floor beam and stringer field end con- 
nections shall be .subpunched and reamed to a steel 
template. 


48.11 Shop Assembly. Shop assembly of trusses, 
arches, continuous beams, continuous plate girders, plate 
girders, and rigid frames shall be according to Article 
48.10. All members shall be match marked before being 
disassembled. 

Complete shop assembly of an entire structure, includ- 
ing floor system, which may be necessary in the case of 
complicated design or of skewed or super-elevated struc- 
ture shall be done only if required by the special provi- 
sions. 

The several component parts of a built-up member 
shall be straight and close fitting. 

Surfaces of metal in contact shall be cleaned before 
assembling. The parts of a member shall be assembled, 
well pinned, and firmly drawn together with bolts before 
drilling, reaming, or riveting is commenced. Assembled 
pieces shall be taken apart, if necessary, for the removal 
of burrs and shavings produced by the operation. The 
member shall be free from twists, bends and other defor- 
mations. 

Preparatory to shop riveting of full size punched mate- 
rial, the rivet holes shall be cleared for the admission 
of the rivets by reaming. 
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End connections, angles, stiffener angles, and similar 
parts shall be carefully adjusted to correct positions and 
bolted, clamped or otherwise firmly held in place until 
riveted. 

The drifting done during assembling shall be only such 
as to bring the parts into position, and not sufficient to 
enlarge the holes or distort the metal. If any holes must 
be enlarged to admit the rivets, they shall be reamed. 

Parts not completely riveted in the shop shall be 
secured by bolts insofar as practicable to prevent dam- 
age in shipment and handling. 

Connecting parts assembled in the shop for the pur- 
pose of reaming holes in field connections shall be match- 
marked, and a diagram showing such marks shall be 
furnished to the engineer. 


48.12 Rivets. The size of rivets called for on the 
plans shall be the size before heating. 

Rivet heads shall be of standard shape, unless other- 
wise specified, and of uniform size for the same diameter 
of rivet. They shall be full, neatly made, concentric with 
rivet holes, and in full contact with the surface of the 
member. 

Field rivets shall be furnished in excess of the nominal 
number required to the amount of ten (10) percent plus 
ten (10) rivets for each diameter and length. 


48.13 Shop Riveting. Rivets shall be heated uni- 
formly to a “light cherry red color” and shall be driven 
while hot. Any rivet whose point is heated more than 
the remainder shall not be driven. When a rivet is ready 
for driving, it shall be free from slag, scale, or other 
adhering matter. Any rivet which, in the opinion of 
the engineer, is scaled excessively, shall be rejected. 

All rivets that are loose, burned, badly formed, or 
otherwise defective shall be removed and replaced with 
satisfactory rivets. Any rivet whose head is deficient 
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in size or whose head is driven off center will be con- 
sidered defective and shall be removed. Stitch rivets 
that are loosened by the driving of adjacent rivets shall 
be removed and replaced with satisfactory rivets. Caulk- 
ing or recupping of rivet heads will not be permitted. 

Shop rivets shall be driven by direct-acting rivet 
machines where practicable. Approved beveled rivet sets 
shall be used for forming rivet heads on sloping surfaces. 
When the use of a direct-acting rivet machine is not 
practicable, pneumatic hammers of approved size shall 
be used. Pneumatic bucking tools will be required, when 
in the opinion of. the engineer, the size and length of 
the rivets warrant their use. 

Rivets may be driven cold provided their diameter 
is not over three-eighths (3%) inch. 


48.14 Bolts and Bolted Connections. (a) General. 
Bolted connections shall not be used unless called for on 
the plans or in the special provisions. Where bolted con- 
nections are permitted, the bolts furnished shall be unfin- 
ished bolts, high-tensile bolts or ribbed bolts as specified. 
Ribbed high-tensile bolts may be substituted for field 
rivets in locations where, in the opinion of the engineer, 
it is impractical to drive rivets. Bolts shall be of such 
length that they will extend entirely through the nut, 
but not more than three-eighths (3) inch beyond. The 
contractor shall furnish sufficient bolts of each type for 
each size and length to bolt such connections as called 
for with an ample surplus to replace those lost or 
rejected. 

The holes shall be truly cylindrical. Holes shall be at 
right angles to the surface of the metal so that both 
head and nut will bear squarely against the metal. Bolts 
shall be driven accurately into the holes without dam- 
aging the thread. A snap shall be used to prevent 
damaging the heads. 

(b) Unfinished Bolts. Unfinished bolts shall be 
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standard bolts with hexagonal heads and nuts. The 
diameter of the bolt holes will be one-sixteenth (4 .¢) 
inch greater than the diameter of the bolt. Threads on 
unfinished bolts shall be outside the grip and lock wash- 
ers placed under the nuts of such bolts. Number of bolts 
furnished shall be five (5) percent more than the actual 
number shown on the plan for each size and length. 

(c) High-Tensile-Strength Bolts. The assembly of 
structural connections using high-tensile-strength bolts 
and nuts with hardened washers where the initial tension 
in the bolt produces friction on the contact surfaces of 
the connected pieces sufficient in magnitude to resist 
shear shall conform to the following: 

High-tensile-strength bolts may be substituted for 
rivets as indicated by the plans or special provisions. 

Except as otherwise provided in this article, construc- 
tion shall conform to applicable specifications for riveted 
structures. 

Bolt lengths shall be determined by adding the values 
given in Table I to the total thickness of connected 
material. The values in Table I compensate for thickness 
of nut, two flat washers, and bolt point. The total length 
shall be adjusted to the next one-quarter (14) inch 
increment up to five (5) inch length and to the next 
longer one-half (14) inch increment for lengths over five 
(5) inches. 


TABLE I—BOLT LENGTHS 


Bolt size (inches) Add to grip (inches) 
8 t 
34 We! 
1g 1% 
1% 1% 


If other than the standard thickness of circular washer 
as given in Table II is used, the necessary bolt length 
shall be adjusted accordingly. Where beveled washers 
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of the dimensions given in Table II are used, an addi- 
tional one-eighth (14) inch shall be added for each such 
beveled washer. 


TABLE II—WASHER DIMENSIONS 


Square BEVELED WASHERS 
FOR AMERICAN STANDARD 


——_————_CIRCULAR WASHERS ‘BEAMS AND CHANNELS 








Outside Inside Bolt Inside Mean 
Thickness diam. iam. size diam. Width thick- 
gage No. (inches) (inches) (inches) (inches) (inches) ness Slop 
12 138 to % 76 1% ts 1:6 
10 1% 4 % +2 1% is 1:6 
9 2s +3 34. té 1% 6 1:6 
8 214 i % # 1% os 1:6 
8 21% 1y 1+: 1% ?s 6 
8 234 1% 1% 1% 2% Ty ih AlS 
8 3 1% 1% 1% 2% Ps x6 


Circular washers shall be flat and smooth and their 
dimensions shall be not less than would conform to the 
current requirements of the American Standards Asso- 
ciation (ASA Designation: B27.2) as given in Table II. 
Where clearance is necessary, washers may be clipped 
on one side to a point not closer than seven-eighths of 
the bolt diameter from the center of the washer. Where 
bearing faces of the bolted parts have a slope of more 
than 1:20 with respect to a plane normal to the bolt 
axis, smooth beveled washers shall be used to compensate 
for lack of parallelism. 

Bolt dimensions shall conform to the current require- 
ments for Regular Semi-Finished Hexagon Bolt of the 
American Standards Association, ASA Designation: 
B18.2. 

Nut dimensions shall conform to the current require- 
ments for Heavy Semi-Finished Hexagon Nuts of the 
American Standards Association (ASA Designation: 
B18.2). 

Holes may be punched, subpunched and reamed or 
drilled, as required by the applicable specifications for 
riveted construction, and shall be of a diameter not more 
than one-sixteenth (+4) inch in excess of the nominal 
bolt diameter. 
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Bolted parts shall fit solidly together when assembled. 
Contact surfaces, including those adjacent to the wash- 
ers, shall be descaled or carry the normal tight mill 
scale. Contact surfaces shall be free of dirt, oil, loose 
scale, burrs, pits and other defects that would prevent 
solid seating of the parts. 

Contact surfaces of joints shall be free of paint or 
lacquer unless otherwise indicated by the plans or special 
provisions. 

Connections shall be assembled with a hardened 
washer under the bolt head and nut. Surfaces of bolted 
parts in contact with the bolt head and nut shall be 
parallel, except flat washers may be used on surfaces 
having a slope not greater than 1:20 with respect to 
a plane normal to the bolt axis, provided the nut is 
torqued against a non-sloping surface. For slopes greater 
than 1:20 smooth beveled washers shall be used to pro- 
duce parallelism. 

All nuts shall be tightened to give at least the required 
minimum bolt tension values given in Table III upon 
completion of the joint. 


TABLE III—BOLT TENSION AND TORQUE VALUES 


Recommended* Approximatet 
bolt tension for Required t equivalent torque 
calibrating minimum for required mini- 
Bolt size wrenches bolt tension mum bolt tension 
(inches) (lb.) (Ib.) (lb. ft.) 
% 12,500 10,850 90 
58 20,000 17,250 180 
34 29,000 25,600 320 
tk 37,000 32,400 470 
1 49,000 42,500 710 
1% 58,000 50,800 960 
1% 74,000 64,500 1,350 


7 “Approximately 15 percent in excess of the Required Minimum Bolt 
ension. 

yjEqual to 90 percent of the minimum Proof Load of Bolt (ASTM 
A325). There is no recommended maximum bolt tension. 

tEqual to 0.0167 lb. ft. per in. bolt diameter per lb. tension for non- 
lubricated bolts and nuts. Values given are experimental approximations. 
If torque rather than tension is to be measured, the torque-tension ratio 
shall be determined by the actual conditions of the application. 


Note 1—Wrenches should be set to induce a bolt tension in 
excess of the Required Minimum Bolt Tension as given in Table 
III. Because of the varying relation between torque and induced 


316 


STEEL STRUCTURES 48.14 


tension, it is suggested that wrenches be set to induce the Recom- 
mended Bolt Tension for Calibrating Wrenches as given in Table 
ITl. 

Note 2—In using a power wrench, the recommendations of the 
wrench manufacturer should be consulted in its operation and 
care should be taken that the machine is maintained in proper 
working condition and proper calibration. 

Note 3—In using a manual torque wrench, the required torque 
can be read from the wrench dial, or in other types of wrenches, 
the torque may be indicated by a release of the wrench. Care 
should be taken that the wrench is properly calibrated. Nuts shall 
be in motion when torque is measured. 

Note 4—In using manual plain wrenches, a ratchet wrench of 
length consistent with the man-effort available should be used so 
that the product of the effective wrench length in feet times the 
man-effort in pounds exceeds the equivalent torque required. 


As an alternate method of insuring the required mini- 
mum tension the one-turn-of-the-nut method may be 
used. The nuts shall be run up on the bolts to a “finger- 
tight” position by means of hand turning only (no spud 
wrench). From this commencing position, the nut shall 
be given one turn with the wrench. The turning can be 
controlled by means of a permanent mark or protrusion 
on the chuck of a pneumatic wrench. 

In using this method it is essential to commence the 
tightening operation from a tightly fitted joint. Where 
this cannot be effected with ordinary erection bolts, the 
joint shall be brought to a tight fit by preliminary tight- 
ening of a few of the high-tensile bolts which must be 
marked for identification and release after the other 
bolts have been tightened. 

In order to finish the connection, the high-tensile bolts 
used for the preliminary tightening of the joint, if any, 
shall be released, set at the finger-tight position and 
given one turn. 

When breakages occur for bolts having short grips 
using this method, the amount of turn may be reduced 
on the basis of tests with a torque wrench. 
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(d) Ribbed Bolts. Ribbed bolts shall have button 
heads and either standard hexagonal nuts with lock 
washers or automatic or self-locking hexagonal nuts, 
together with such washers as are necessary. During 
erection all parts shall be drawn together tightly with 
erection bolts before ribbed bolts are inserted in the 
holes. Heads and nuts shall be drawn tight against the 
work. Bolt heads shall be tapped with a hammer while 
nut is being tightened. Ribbed bolts shall be driven 
entirely through the holes before the nuts are placed. 
A set, cupped to fit the head of the bolt, shall be used in 
driving. Where bolts are used on beveled surfaces, bev- 
eled washers shall be provided to give full bearing to 
the head and nut. 

Holes for ribbed bolts which carry calculated load shall 
have a diameter which is one-sixteenth (44.) inch 
greater than the nominal diameter of the bolt, shall be 
truly cylindrical and shall be subpunched (or subdrilled) 
and reamed while assembled, drilled from the solid while 
assembled or subpunched in only one thickness and the 
remaining thickness drilled from the solid while assem- 
bled. Holes shall be at right angles to the surface of 
the metal so that both head and nut will bear squarely 
against the metal. If holes are finished in the shop, all 
parts shall be match-marked. Bolts shall be driven care- 
fully into the holes without damaging either the head 
or the thread. Bolts shall have a driving fit. 

Holes for ribbed bolts which do not carry calculated 
load shall meet the above requirements except that they 
may be punched or drilled full size. 

Bolts shall be furnished in sufficient variety of length 
to comply with the recommendation of the manufacturer 
of the type bolt used for the thickness of metal involved. 
Ribbed bolts shall be furnished in the same number and 
in nominal sizes not smaller than the rivets for which 
they are substituted. 
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48.15 Edge Planing. Sheared edges of plates more 
than five-eighths (5%) inch in thickness and carrying 
calculated stress shall be planed to a depth of one-quarter 
(44.) inch. One-quarter (14,) inch re-entrant cuts shall be 
filleted before cutting. 


48.16 Facing of Bearing Surfaces. The surface fin- 
ish of bearing and base plates and other bearing surfaces 
that are to come in contact with each other or with con- 
crete shall meet the American Standards Association 
surface roughness requirements as defined in ASA 
B46.1-47, Surface Roughness, Waviness and Lay, Part I: 


Leese abet Meio ea Res A ae, ASA 2,000 
Heavy plates in contact 

in shoes to be welded.............0........-22200-0----- ASA 1,000 
Milled ends of compression members, 

Btivenerss antl (icra: 8 ee wero ASA 500 
Bridge rollers’and rockers2 20.2 5020 ASA 250 
Pinsrand pin holes..245,.2)4n3.2c. pe Ae tks ASA 125 
SNDTEGUaTege epoch sbee De ot” Pea 2 eee ON ae ny ke Sere eaeaee. ASA 125 


Surfaces of bronze bearing plates intended for sliding 
contact shall be polished finished. 


48.17 Abutting Joints. Abutting joints in compres- 
sion members of trusses and in columns shall be milled. 

Openings and abutting joints in tension members shall 
not exceed one-quarter (14) inch. 

Abutting joints of continuous I beam spans shall be 
square and tight fit. 

Abutting joints in top and bottom flanges of plate 
girders shall be square and tight fit. 


48.18 Flame Cutting. Wrought-iron or carbon steel 
may be flame cut, provided a smooth surface is secured 
by the use of a mechanical guide. Flame cutting by hand 
shall be done only where approved by the engineer and 
the surface shall be made smooth by planing, chipping, 
or grinding. The cutting flame shall be so adjusted and 


319 


48.19 STEEL STRUCTURES 


manipulated as to avoid cutting beyond the prescribed 
lines. Re-entrant cuts shall be filleted to a radius of not 
less than one-half (14) inch. 

In the case of alloy steel flame cut edges shall be 
removed to a depth of at least one-quarter (14,) inch by 
milling, chipping, or grinding, except that machine flame 
cut edges may be used without such removal of metal if 
the edges are softened after cutting by heating the cut 
edge uniformly and progressively to a red heat visible 
in ordinary shop light (1150° F. to 1250° F.) to a depth 
of at least one-sixteenth (4.6) inch. 


48.19 End Connection Angles. Floor beams, string- 
ers, and girders having end connection angles shall be 
built to exact back to back of connection angles. If end 
connections are faced, the finished thickness of the 
angles shall not be less than that shown on the detailed 
drawings. 


48.20 Lacing Bars. The ends of lacing bars shall 
be neatly rounded unless another form is required. 


48.21 Web Plates. In girders having no cover plates 
and not to be encased in concrete, the top edge of the 
web plate shall not extend above the backs of the flange 
angles and shall not be more than one-eighth (44) inch 
below at any point. Any portion of the plate projecting 
beyond the angles shall be chipped flush with the backs 
of the angles. Web plates of girders having cover plates 
may be one-half (14) inch less in width than the distance 
back to back of flange angles. 

Splices in webs of girders without cover plates shall be 
sealed on the top by welding. 

At web splices, the clearance between the ends of the 
web plates shali not exceed three-eighths (34) inch. The 
clearance at the top and bottom ends of web splice plates 
shall not exceed one-quarter (14) inch. 
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48.22 Welding. Welding of steel structures when 
authorized in accordance with the provisions contained 
herein, called for on the plans or in the special provisions, 
or upon written permission from the engineer shall con- 
form to the requirements of the current specifications for 
Welding Highway and Railway Bridges of the American 
Welding Society. 

After cleaning and inspecting and within twenty-four 
(24) hours after depositing, welds shall be spot painted 
with a paint conforming to pertinent provisions of the 
paint specifications. Welds shall be flushed thoroughly 
with clean water to remove any alkaline residue and the 
flushed surface allowed to become dry before paint appli- 
cation. 

Qualification of welders will be required. If no welding 
splices of main stress carrying members are involved, 
the tests will consist of the performance of a few sample 
welds by the welder and the factor and visual inspection 
thereof by the engineer. If splices of main stress carrying 
members are involved, qualification procedure shall con- 
form to the latest Specifications for Welded Highway 
and Railway Bridges, published by the American Weld- 
ing Society. The expense of qualification tests shall be 
borne by the contractor. 


48.23 Fit of Stiffeners. End stiffener angles of 
girders and stiffener angles intended as supports for 
concentrated loads shall be milled or ground to secure 
an even bearing against the flange angles. Intermediate 
stiffener angles shall fit sufficiently tight to exclude 
water after being painted. Fillers under stiffeners shall 
fit within one-quarter (14,) inch at each end. 

Welding will be permitted in lieu of milling or grind- 
ing, if noted on the plans or specified in the special 
provisions. 


48.24 Eyebars. Eyebars shall be straight, true to 
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size, and free from twists, folds in the neck and head, 
and other defects. The heads shall be made by upsetting 
and rolling or forging, and not by welding. The form 
of the heads will be determined by the dies in use at 
the works where the eyebars are made, if they are satis- 
factory to the engineer. The thickness of the head and 
neck shall not overrun more than one-sixteenth (46) 
inch. 

Eyebars that are to be placed side by side in the 
structure shall be bored so accurately that upon being 
placed together, pins one thirty-second (742) inch less 
in diameter than the pin holes will pass through the 
holes at both ends at the same time without driving. 


48.25 Annealing and Stress Relieving. Members, 
such as bridge shoes, pedestals, or other parts which 
are built up by welding sections of plate together, shall 
be stress relieved in accordance with the provisions of 
the American Welding Society. 


48.26 Pins, Rollers and Pin Holes. Rollers shall be 
of structural carbon steel. Pins shall be of carbon steel 
forgings. Pins and rollers shall be accurately turned to 
the dimensions shown on the drawings and shall be 
straight, smooth and free from flaws. Final surface shall 
be produced by a finishing cut. 

Pins and rollers more than seven (7) inches in diam- 
eter shall be forged and annealed or cold finished 
carbon-steel shafting. In pins larger than nine (9) inches 
in diameter, a hole not less than two (2) inches in 
diameter shall be bored full length along the axis after 
the forging has been cooled to a temperature below the 
critical range under suitable conditions to prevent injury 
by too rapid cooling, and before being annealed. 

Pin holes shall be bored true to the specified diameter, 
smooth and straight, at right angles with the axis of the 
member and parallel with each other unless otherwise 
required. 
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The distance outside to outside of holes in tension 
members and inside to inside of holes in compression 
members shall not vary from that specified more than 
one thirty-second (142) inch. Boring of holes in built-up 
members shall be done after the riveting is completed. 

The diameter of the pin hole shall not exceed that of 
the pin by more than one-fiftieth (44,) inch for pins five 
(5) inches or less in diameter, or more than one thirty- 
second (14.) inch for larger pins. 

Screw threads for all bolts and pins for struc- 
tural steel construction shall conform to the American 
National Coarse Thread Series, Class 2, free fit, except 
that pin ends having a diameter of one and three-eighths 
(134) inches or more shall be threaded six (6) threads 
to the inch. 

Pilot and driving nuts shall be used in driving pins. 
They shall be furnished by the contractor without 
charge. Two pilot nuts and two drifting nuts for each 
size of pin shall be furnished, unless otherwise specified. 
Pins shall be so driven that the members will take full 
bearing on them. Pin nuts shall be screwed up tight 
and the threads burred at the face of the nut with a 
pointed tool. 


48.27 Shop Painting. Unless otherwise provided, 
the application of shop paints shall conform to the 
requirements of Section 51, Painting. 

Surfaces to be in contact after shop riveting is com- 
pleted shall be cleaned but shall not be painted. 


48.28 Marking and Shipping. Each member shall be 
painted or marked with an erection mark for identifica- 
tion and an erection diagram shall be furnished with 
erection marks shown thereon. Members weighing more 
than three (3) tons shall have the weight marked 
thereon. Structural members shall be loaded on trucks 
or cars in such a manner that they may be transported 
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and unloaded at their destination without being exces- 
sively stressed, deformed or otherwise damaged. All 
girders must be shipped in a standing position which 
position shall be maintained in subsequent operations. 

Bolts and rivets of one length and diameter and loose 
nuts or washers of each size shall be packed separately. 
Pins, small parts and packages of bolts, rivets, washers 
and nuts shall be shipped in boxes, crates, kegs or 
barrels, but the gross weight of any package shall not 
exceed three hundred (300) pounds. A list and descrip- 
tion of the contained material shall be plainly marked 
on the outside of each shipping container. 

Anchor bolts, washers, and other anchorage or grillage 
materials shall be shipped in time to suit the require- 
ments of masonry construction. 


ERECTION 


48.29 Methods and Equipment. Before starting 
work, the contractor shall inform the engineer fully as 
to the method of erection he proposes to follow and as 
to the amount and character of the equipment he pro- 
poses to use, the adequacy of which shall be subject 
to the approval of the engineer. The approval of the 
engineer shall not be considered as relieving the con- 
tractor of the responsibility for the safety and adequacy 
of his methods or equipment or from carrying out the 
work in full accordance with the plans and specifications. 
No work shall be done without the sanction of the engi- 
neer. 

Spot welding for the purpose of eliminating field 
erection bolts or for holding steel parts together while 
riveting will not be permitted. 

All work of erection shall be subject to inspection and 
the contractor shall furnish facilities for such inspection 
of material and workmanship. Material and workmanship 
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not previously inspected shall be inspected after its 
delivery to the site of the work. 

The contractor shall provide the falsework and all 
tools, machinery and appliances, including drift pins 
and fitting up bolts necessary for the expeditious han- 
dling of the work. 


48.30 Handling and Storing. Material to be stored 
shall be placed on skids above the ground. It shall be 
kept clean and properly drained. Girders and beams shall 
be placed upright and shored. Long members such as 
columns and chords shall be supported on skids placed 
near enough together to prevent injury from deflection. 
All materials shall be handled in such a manner that no 
injury shall result. The contractor shall be responsible 
for the loss of any material while in his care or for any 
damage caused to it after being received by him. 


48.31 Falsework. The falsework shall be properly 
designed and substantially constructed and maintained 
for the loads which will come upon it. The contractor 
shall prepare and submit to the engineer, for approval, 
plans for falsework or for changes in an existing struc- 
ture necessary for maintaining traffic. Approval of the 
contractor’s plans shall not be considered as relieving the 
contractor of any responsibility. 

Upon completion of the erection and before final 
acceptance, the contractor shall remove all falsework, 
excavated or useless materials, rubbish and temporary 
buildings, replace or renew any fences damaged, restore 
in an acceptable manner all property both public and 
private, which may have been damaged during the prose- 
cution of the work, and leave the structure site and 
adjacent highway in a neat and presentable condition 
satisfactory to the engineer. 

All excavated material or falsework placed in the 
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stream channel before construction shall be removed by 
the contractor before final acceptance. 


48.32 Bearing and Anchorage. Masonry bearing 
plates shall not be placed upon bridge seat bearing areas 
which are improperly finished, deformed or irregular. 
Bearing plates shall be set level in exact position and 
shall have a full and even bearing upon the masonry. 
Unless otherwise directed by the engineer, they shall 
be placed on a layer of canvas and red lead applied as 
follows: 


Thoroughly swab the bridge seat bearing area 
with red lead paint and place upon it three layers 
of twelve (12) to fourteen (14) ounce duck, each 
layer being thoroughly swabbed on its top surface 
with red lead paint. Place the superstructure shoes 
or pedestals in position while the paint is plastic. 
As an alternate to canvas and red lead, sheet lead 
may be used if called for on the plans. 


The milled and finished surfaces of castings or bearing 
plates shall have the shop coat of tallow, white lead 
or oil removed immediately prior to placing in the struc- 
ture. Surfaces designed for sliding movement, one upon 
the other, shall be given a field coat of graphite grease 
when placed in the structure. 

The contractor shall drill the holes and set the anchor 
bolts, except where the holes are formed or the bolts 
are built into the masonry. The bolts shall be set accu- 
rately and fixed with Portland cement grout, completely 
filling the holes. The location of the anchor bolts in rela- 
tion to the sloted holes in the expansion shoes shall 
correspond with the temperature at time of erection. The 
nuts on anchor bolts at the expansion ends of spans 
shall be adjusted to permit free movement of the span. 


48.33 Field Assembling and Riveting. The parts 
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shall be accurately assembled as shown on the plans and 
match-marks shall be followed. The material shall be 
carefully handled so that no part will be bent, broken or 
otherwise damaged. Hammering which will injure or 
distort the members shall not be done. Bearing surfaces 
and surfaces to be in permanent contact shall be cleaned 
before the members are assembled. Unless erected by 
the cantilever method, truss spans shall be erected on 
blocking so placed as to give the trusses proper camber. 
The blocking shall be left in place until the tension chord 
splices are fully riveted and all other truss connections 
pinned and bolted. Rivets in splices of butt joints of 
compression members and rivets in railings and connec- 
tions shall have one-half (44) of the pins filled with 
bolts and cylindrical erection pins (half bolts and half 
pins) before riveting. Splices and connections carrying 
traffic during erection shall have three-quarters (34) of 
the holes so filled. 

Fitting-up bolts shall be of the same nominal diameter 
as the rivets, and cylindrical erection pins shall be one 
thirty-second (442) inch larger. 

Pnuematic hammers shall be used for field riveting. 
Cup-faced dollies fitting the head closely to insure good 
bearing shall be used. Connections shall be accurately 
and securely fitted up before the rivets are driven. 
Driftings shall be only such as to draw the parts into 
position and not sufficient to enlarge the holes or distort 
the metal. Unclear holes shall be reamed or drilled. 
Rivets shall be heated uniformly to a light “cherry red”’ 
color and shall be driven while hot. They shall not be 
overheated or burned. Rivet heads shall be full and 
symmetrical concentric with the shank and shall have 
full bearing all around. They shall not be smaller than 
the heads of the shop rivets. Rivets shall be tight and 
shall grip the connected parts securely together. Caulk- 
ing or recupping will not be permitted. In removing 
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rivets, the surrounding metal shall not be injured; if 
necessary, they shall be drilled out. 

Field driven rivets shall be inspected and accepted 
before being painted. 


48.34 Pin and Bolt Connections. Pilot and driving 
nuts shall be used in driving pins. Pins shall be so 
driven that the members will take full bearing. Pin nuts 
shall be screwed up tight and the threads burred at the 
face of the nut with a pointed tool. 

In bolted connections the bolts shall be drawn up tight 
and the threads burred at the face of the nut with a 
pointed tool. 


48.35 Misfits. The correction of minor misfits involv- 
ing nonharmful amounts of reaming, cutting and chip- 
ping shall be considered a legitimate part of the erection. 
However, any error in the shop fabrication, or deforma- 
tion resulting from handling and transportation, which 
prevents the proper assembling and fitting up of the 
parts by the moderate use of drift pins or by a moderate 
amount of reaming and slight chipping or cutting, shall 
be reported immediately to the engineer and his approval 
of the method of correction obtained. The correction 
shall be made in his presence. The contractor shall be 
responsible for all misfits, errors and injuries and shall 
make the necessary corrections and replacements. 


48.36 Field Painting. Structural steel, unless other- 
wise specified shall be painted as specified in Section 51. 


48.37 Method of Measurement. The quantity of 
structural steel to be paid for under this item shall be 
determined by scale weights, or if permitted by the 
engineer, by computed weights, obtained as hereinafter 
provided. Only material actually used in the completed 
structure will be paid for. | 
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Computed weights shall be used to determine pay 
quantities of silicon and carbon steel when members 
contain both silicon and carbon steel. 

The weight of erection bolts, field paint and all boxes 
and crates or other containers used for packing together 
with the materials used for supporting members during 
transportation will not be included in the weights of 
material to be paid for. For the purpose of measurement 
for payment, steel plate and shapes for pier protection, 
all metal conduits, scuppers, pipes and drains in the 
superstructure, and all zinc and other similar metals 
required in the. substructure shall be considered as 
structural steel. Expansion plates and rockers or castings 
of any kind, regardless of the type of material specified, 
shall also be considered as structural steel. 

The weight of structural steel to be paid for shall not 
exceed the computed weight by more than one and one- 
half (114) percent. The weight of cast steel, cast iron 
or cast bronze to be paid for shall not exceed the com- 
puted weights by more than seven and one-half (714) 
percent. If the scale weight of any member is less than 
ninety-seven and one-half (9714) percent of the com- 
puted weight of that member, the member will be 
rejected and will not be paid for. 

Scale weight shall be the actual weight of the members 
as determined on accurate scales. Material weighed at 
the shop shall be weighed in the presence of the engineer. 
When carload or truck weights are used, a record shall 
be submitted to the engineer, which shall contain an 
itemized statement of the dunnage and the members 
included in each lot. 

If computed weights are permitted, the weight to 
be paid for will be the calculated weight as established 
by the engineer and no allowance will be made in excess 
thereof. 
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The computed weight shall be obtained by the use of 
the following rules and assumptions: 

The weight of structural and cast steel shall be 
assumed at four hundred ninety (490) pounds per cubic 
foot. The weight of cast iron shall be assumed at four 
hundred forty-five (445) pounds per cubic foot. The 
weight of bronze and cast bronze shall be assumed at 
five hundred thirty-six (536) pounds per cubic foot. 

The weights of rolled shapes and of plates up to and 
including thirty-six (36) inches in width shall be com- 
puted on the basis of their nominal weights and dimen- 
sions as shown on the approved shop drawings, deducting 
for copes, cuts and all open holes, except rivet holes. 

To the nominal weights of plates more than thirty-six 
(86) inches in width, there shall be added one-half of 
the allowed percentage of overrun in weight given in 
the current specification, ASTM Designation: A6. 

Since no deduction for rivet holes is made in the 
computed weight of structural steel members, the com- 
puted weights of the completed members will be obtained 
by adding to the above weights the weights of the heads 
of all rivets in the structure, both shop-driven and field- 
driven. Full compensation for all rivets furnished in 
excess of the actual number in place in the completed 
structure shall be considered as included in the price 
paid per pound for structural steel in place and no addi- 
tional allowance will be made therefor. Should the com- 
puted weights be used to determine pay quantities, the 
weight of rivet heads shall be assumed as follows: 


Diameter of rivet Weight of 100 
in inches heads, pounds 
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Should computed weights be used to determine pay 
quantities, the weight of shop and field fillet welds shall 
be assumed as follows: 


Size of fillet Weight—pounds, 
weld in inches per linear foot 
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Should computed weights be used. to determine pay 
quantities of high strength steel bolts, the weights of 
portions of bolts outside the grip, included two washers 
and one nut shall be assumed as follows: 

Wt. of 100 bolts, each 


complete, with 2 
washers and 


Diameter in bolt one nut, less 
in inches grip length 
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The weight of castings shall be computed from the 
dimensions shown on the approved shop drawings, 
deducting for open holes. To this weight shall be added 
ten (10) percent allowance for fillets and overrun. 

To the total computed weight of metal shall be added 
four-tenths (0.4) of one (1) percent as an allowance for 
shop paint. 

Steel grid flooring shall be measured and paid for as 
structural steel only if so specified in the special provi- 
sions. 

The weight of steel or brass shims required shall be 
included. 

If the proposal contains such an item, structural steel 
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railing shall be measured in linear feet between concrete 
posts in the completed and accepted work. 


48.38 Basis of Payment. The weight determined as 
provided above shall be paid for at the contract unit 
price bid per pound for Structural Steel, which pay- 
ment shall include full compensation for furnishing 
labor, materials, tools, supplies and equipment and doing 
all the work involved in furnishing, fabricating, deliver- 
ing, erecting and painting the steel work complete in 
place in accordance with the details shown on the plans 
and as herein specified, including furnishing of mill test 
reports and test specimens, except the specimens for 
full size tests. 

Full size eyebars which are tested and meet the 
requirements of these specifications shall be paid for 
at the same rate as for the structure. Bars which fail to 
meet these requirements, and all bars rejected as a 
result of tests, shall not be paid for. The physical require- 
ments for full size tests shall be as specified in the 
special provisions. 

If an item is shown in the proposal form, structural 
steel railing shall be paid for at the contract unit price 
per linear foot for Structural Steel Rail, Type _.. 
which payments shall be full compensation for furnish- 
ing, fabricating, delivering, erecting, and painting, and 
all labor, materials, tools, supplies, equipment and inci- 
dentals necessary to complete the item, furnishing of 
mill test reports and test specimens, in accordance with 
the plans and these specifications. 


SECTION 49—TIMBER STRUCTURES 


49.1 Description. This item shall consist of furnish- 
ing, framing and installation of timber of the kind, sizes 
and dimensions and in accordance with the lines, grades 
and sections shown on the plans. 
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49.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


Structural, Rivet and Eyebar Steel.................. Section 97 
Miscellaneous? Nictals.f.260 ta et Section 98 
Piareware:s. She) Se Wee ta 250, Sree) Section 100 
ADT Ss Se oe phos ries on eAe as oe aie iii ds Section 107 
Timber Preservatives ce ee os Section 109 


49.38 Material Lists. If material lists or order lists 
are sent by the contractor to the engineer for checking 
or approval, such checking or approval by the engineer 
shall in no way relieve the contractor of responsibility 
for the correctness of such lists. Any expenses incident 
to the revision of materials furnished in accordance with 
such lists to make them comply with the design drawings 
shall be borne by the contractor. 


49.4 Lumber Grades. All framing lumber and struc- 
tural timber, unless otherwise specified or shown on the 
plans, shall be Douglas Fir or West Coast Hemlock or 
Larch. The numerical stress values of structural timber 
and lumber which are indicated in the contract are based 
on stress graded material meeting the requirements of 
grading rules developed for the indicated stress, from 
the ASTM specification Methods for Establishing Struc- 
tural Grades for Lumber, Designation D—245. 

Commercial stress grades of timber and lumber with 
grade descriptions providing material which will meet 
the stress requirements under rules developed from the 
ASTM D-245 specification will be acceptable under the 
contract. 


49.5 Storage of Materials. Lumber and timber on 
the site of the work shall be stored in piles. 

Untreated material shall be open-stacked at least 
twelve (12) inches above the ground surface and piled 
to shed water and prevent warping. When required by 
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the engineer it shall be protected from the weather by 
suitable covering. 

Treated timber and piling shall be close-stacked and 
piled to prevent warping. 

The ground underneath and in the vicinity of all mate- 
rial piles shall be cleared of all weeds and rubbish. 


49.6 Workmanship. Workmanship shall be first 
class throughout. None but competent bridge carpenters 
shall be employed, and all framing shall be true and 
exact. Unless otherwise specified, nails and spikes shall 
be driven with just sufficient force to set the heads 
flush with the surface of the wood. Deep hammer marks 
in wood surfaces shall be considered evidence of poor 
workmanship and sufficient cause for removal of the 
workman causing them. The workmanship on all metal 
parts shall conform to the requirements specified in 
Section 48. 


49.7 Treated Timber. Treated timber and piling 
shall be carefully handled without sudden dropping, 
breaking of the outer fibers, bruising, or penetrating the 
surface with tools. It shall be handled with rope sling. 
Cant hooks, peaveys, pikes, or hooks shall not be used. 

All cutting, framing, and boring of treated timbers 
shall be done before treatment, insofar as is practicable. 

All cuts in treated piles or timbers, and all abrasions, 
after being carefully trimmed, shall be covered with two 
applications of a mixture of sixty (60) percent creosote. 
oil and forty (40) percent roofing pitch or brush coated 
with at least two applications of hot creosote oil and 
covered with hot roofing pitch. 

All bolt holes bored after treatment, shall be treated 
with creosote oil by means of an approved pressure bolt 
hole treater. Unfilled holes, after being treated with 
creosote oil, shall be plugged with creosoted plugs. 

Whenever, with the approval of the engineer, forms 
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or temporary braces are attached to treated timber with 
nails or spikes, the holes shall be filled by driving galvan- 
ized nails or spikes flush with the surface or plugging 
holes as required for bolt holes. 


49.8 Untreated Timber. In structures of untreated 
timber the following surfaces shall be thoroughly coated 
with two coats of hot creosote oil before assembling: 
ends, tops, and all contact surfaces of sills, caps, floors, 
and stringers; and all ends, joints, and all contact sur- 
faces of bracing and truss members. The back faces of 
bulkheads and all other timber which is to be in contact 
with earth, metal, or other timber shall be similarly 
treated. 

Unless untreated timber is to be used in the construc- 
tion within three (3) days after date of delivery, it shall 
be painted on each end with a prime coat at time of 
delivery. 


49.9 Holes for Bolts, Dowels, Rods, and Lag Screws. 
Holes for round drift-bolts and dowels shall be bored 
with a bit one-sixteenth (14.¢) inch less in diameter than 
the bolt or dowel to be used. The diameter of holes for 
square drift-bolts or dowels shall be equal to the least 
dimension of the bolt or dowel. 

Holes for machine bolts shall be bored with a bit 
of the same diameter as the bolt. 

Holes for rods shall be bored with a bit one-sixteenth 
(446) inch greater in diameter than the rod. 

Holes for lag screws shall be bored with a bit not 
larger than the body of the screw at the base of the 
thread. 


49.10 Bolts and Washers. A washer of the size and 
type specified, shall be used under all bolt heads and 
nuts which would otherwise come in contact with wood. 

All bolts shall be effectively checked after the nuts 
have been finally tightened. 
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49.11 Countersinking. Countersinking shall be done 
whenever smooth faces are required. Horizontal recesses 
formed for countersinking shall be painted with hot 
creosote oil, and, after the bolts are screwed in place, 
shall be filled with hot pitch. 


49.12 Framing. All lumber and timber shall be 
accurately cut and framed to a close fit in such manner 
that the joints will have even bearing over the entire 
contact surfaces. Mortises shall be true to size for their 
full depth and tenons shall fit snugly. No shimming will 
be permitted in making joints, nor will open joints be 
accepted. 


49.12 Framed Bents. Mud sills shall be firmly and 
evenly bedded to solid bearing and tamped in place. 

Concrete pedestals for the support of framed bents 
shall be carefully finished so that the sills or posts will 
take even bearing on them. Dowels of not less than 
three-quarters (84) inch diameter and projecting at 
least six (6) inches above the tops of the pedestals, shall 
be set in them when they are cast, for anchoring the 
sills or posts. 

Sills shall have true and even bearing on mud sills, 
piles or pedestals. They shall be drift-bolted to mud 
sills or piles with bolts of not less than three-quarters 
(34,) inch diameter and extending into the mud sills or 
piles at least six (6) inches. When possible, all earth 
shall be removed from contact with sills so that there 
will be free air circulation around them. 

Posts shall be fastened to pedestals with dowels of 
not less than three-fourths (34) inch diameter, extend- 
ing at least six (6) inches into the posts. 

Posts shall be fastened to sills by one of the following 
methods, as indicated on the plans: 

(a) By dowels of not less than three-fourths (34) 
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inch diameter, extending at least six (6) inches into 
posts and sills. 

(b) By drift-bolts of not less than three-fourths 
(34,) inch diameter driven diagonally through the base 
of the post and extending at least nine (9) inches into 
the sill. 


49.14 Caps. Timber caps shall be placed to secure 
an even and uniform bearing over the tops of the sup- 
porting posts or piles and to secure an even alignment 
of their ends. All caps shall be secured by drift-bolts, 
as indicated on the plans, extending at least nine (9) 
inches into the posts or piles. Drift-bolts shall be approxi- 
mately in the center of the post or pile. 


49.15 Bracing. The ends of bracing shall be bolted 
through the pile, post, or cap with a bolt of not less 
than five-eighths (5%) inch diameter. Intermediate inter- 
sections shall be bolted, and spiked with wire or boat 
spikes, as indicated on the plans. In all cases spikes 
shall be used in addition to the bolts. 


49.16 Stringers. Stringers shall be sized at bearings 
and shall be placed in position so that knots near edges 
will be in the top portions of the stringers. 

Outside stringers may have butt joints with the ends 
cut on a taper, but interior stringers shall be lapped to 
take bearing over the full width of the floor beam or 
cap at each end. The lapped ends of untreated stringers 
shall be separated at least one-half (14) inch for the 
circulation of air and shall be securely fastened by drift- 
bolts where specified. When stringers are two panels in 
length the joints shall be staggered. 

Cross-bridging between stringers shall be neatly and 
accurately framed and securely toe-nailed with at least 
two nails at each end. All cross-bridging members shall 
have full bearing at each end against the sides of 
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stringers. Unless otherwise specified in the contract, 
cross-bridging shall be placed at the center of each span. 


49.17 Plank Floors. Unless otherwise specified, 
flooring plank shall be surfaced one side and one edge. 
Single plank floors shall consist of a single thickness of 
plank supported by stringers or joists. The plank shall 
be laid heart side down with one-quarter (14,) inch open- 
ings between them for locally seasoned material and with 
tight joints for unseasoned material. Each plank shall 
be securely spiked to each joist. The plank shall be care- 
fully graded as to thickness and so laid that no two 
adjacent planks will vary in thickness more than one- 
sixteenth (14.) inch. 

Two-ply timber plank floors shall consist of two layers 
of flooring supported on stringers or joists. The lower 
course shall be pressure-treated with a creosote oil. 
The top course may be laid either diagonal or parallel to 
the centerline of the roadway, as specified, and each 
floor piece shall be securely fastened to the lower course. 
Joints shall be staggered at least three (8) feet. If the 
top flooring is placed parallel to the centerline of the 
roadway, special care shall be taken to securely fasten 
the ends of the flooring. At each end of the bridge these 
members shall be beveled. 


49.18 Laminated Floors. Laminated floors shall be 
composed of three (8) by six (6) inch or two (2) by 
six (6) inch timbers, as indicated on the plans, laid on 
edge at right angles to the centerline of the roadbed, 
unless otherwise shown on the plans. 

The flooring may be of random length and multiples 
of the stringer spacing with no single piece less than six 
(6) feet long. All splices shall be made on the center- 
line of a stringer and shall not occur oftener than once 
in six (6) inches on any one stringer. 
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Laminations shall be laid with a finished edge down. 
Before laying, the tops of stringers shall be checked with 
a straightedge and adjacent stringers which vary more 
than one-eighth (14) inch from a true plane, except 
treated stringers, shall be surfaced to meet this require- 
ment. Treated stringers which do not meet the require- 
ments may be rejected but shall not be framed or adzed 
after treatment. Each piece of flooring shall be fastened 
to the preceding strip at each end and at approximately 
eighteen (18) inch intervals with spikes or nails driven 
alternately near the top and bottom edges. Spikes or 
nails shall be of sufficient length to pass through two 
strips and at least half-way through the third strip. If 
timber supports are used, each piece shall be toe-nailed 
to every other support with 20d or 30d nails. Care shall 
be taken to have each strip vertical and tight against the 
preceding one, and bearing evenly on all supports. 


49.19 Wheel Guards and Railing. Wheel guards and 
railing shall be accurately framed in accordance with 
the plans and erected true to line and grade. Unless 
otherwise specified, wheel guards shall be surfaced one 
side and one edge (SISI1E) and rails and rail posts shall 
be surfaced on four sides (S48). Wheel guards shall 
be laid in sections not less than twelve (12) feet long. 


49.20 Trusses. Trusses, when completed, shall show 
no irregularities of line. Chords shall be straight and 
true from end to end in horizontal projection, and, in 
vertical projection, shall show a smooth curve through 
panel points conforming to the correct camber. All bear- 
ing surfaces shall fit accurately. Uneven or rough cuts 
at the points of bearing shall be cause for rejection 
of the piece containing the defect. 

Unless otherwise directed by the engineer, housings 
and railings shall be built after the removal of the 
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falsework and the adjustment of the trusses to correct 
alignment and camber. 


49.21 Painting. Outside stringers, wheel guards, 
rails, rail posts, and exposed surfaces of scupper blocks, 
filler blocks, and flooring of untreated timber, or timber 
treated with preservative salts, shall be painted with 
three coats of paint as specified in Section 51. 

Ends of all pieces of untreated timber not otherwise 
painted shall be painted with one prime coat. 

Metal parts, except hardware, shall be given one coat 
of shop paint, and, after erection, two coats of field 
paint, as specified in Section 51. 


49.22 Method of Measurement. Timber and lumber 
shall be measured by the number of thousand feet board 
measure, remaining in place in the completed and 
accepted structure, based on the nominal sizes and the 
shortest commercial length which could be used. No 
other allowance for waste will be made. 


49.23 Basis of Payment. The quantity of timber 
and lumber measured as provided above, shall be paid 
for at the contract unit price per thousand feet board 
measure for Untreated Douglas Fir, Treated Douglas 
Fir, Redwood, Port Orford Cedar, Larch, or West Coast 
Hemlock, as the case may be, complete in place. If 
such an item is shown in the proposal form, lam- 
inated timber culvert barrel shall be paid for at the 
contract unit price per linear foot for “ bee 
Be st Som ns Pa ft. Laminated Culvert.” Such payment shall 
be full compensation for furnishing all materials, includ- 
ing hardware, treating when specified, furnishing and 
applying paint, framing, erecting, and for all labor, 
material, tools, supplies, equipment, and incidentals nec- 
essary to complete the work. The contract price shall 
include the cost of furnishing inspection certificates. 
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The cost of inspection of preservative treatment shall 
be borne by the department. 

Metal parts, other than hardware, shall be measured 
and paid for as specified in Section 48. 


SECTION 50—PILING 


50.1 Description. This item shall consist of furnish- 
ing and driving bearing piles of the kind, shape and 
size called for on the plans or in the special provisions. 
It includes timber piles, precast or cast-in-place concrete 
piles and steel piles as described herein and is also 
applicable to other types of bearing piles if called for 
on the plans and in the special provisions. 

Piles shall be driven in accordance with these speci- 
fications and in the location and manner and to the 
elevation shown on the plans or as directed by the 
engineer. 


50.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


Steel Piles (H-Bearing Piles)............0002..000.... Section 97 
OTITOPCOINON Ee en ete deans a Section 99 
GRY RUT Paha Sok FC OR aan ae gia RR RET Section 108 


The materials for concrete shall conform to the 
requirements of Section 44. 

Steel shells shall meet the requirements of the current 
Standard Specifications for Welded and Seamless Steel 
Pipe Piles, ASTM Designation: A 252, Grade 2. 

The contractor shall furnish the engineer with copies 
of mill test reports on the steel shells and H Bearing 
Piles. 


50.3 Driving of Piles. Piles shall not be driven until 
after the excavation is completed. Any material forced 
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up between the piles shall be removed to correct ele- 
vation before masonry for the foundation is placed. 

Care shall be exercised to prevent damage to the piles 
due to overdriving. 

Piles shall be driven battered (sloped) if and as called 
for on the plans. 

All piles raised during the process of driving adjacent 
piles shall be driven down again. The driving equipment 
shall be in good operating condition. 

The size of hammer shall be selected to suit the con- 
ditions that will be encountered. It shall neither be so 
small that its energy will be largely dissipated in lost 
energy during driving nor so great that it will cause too 
rapid penetration and damage to the pile. If the size of 
hammer used is found to be unsatisfactory, it shall be 
replaced with a larger or smaller hammer or other cor- 
rective measures shall be used as required to produce 
satisfactory results. 

Timber piling may be driven with either single or 
double acting steam or air hammers or with drop ham- 
mers, all other bearing piles shall be driven with either 
single or double acting steam or air hammers. 

Precast concrete piles shall be driven with a steam or 
air hammer which shall develop an energy per blow at 
each full stroke of the piston of not less than one (1) 
foot-pound for each pound of weight driven. In no case 
shall the total energy developed by the hammer be less 
than six thousand (6,000) foot-pounds per blow. 

For cast-in-place concrete piles where a mandrel is 
used in driving the shell, the total weight of the mandrel 
and the shell shall be considered as the weight of the 
pile and the hammer shall meet the same requirements 
as for precast concrete piles. 

Hammers for driving H-bearing steel piles and steel 
shells for cast-in-place concrete piles, which are driven 
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without mandrel, shall be steam or air hammers of 
sufficient capacity to drive the pile or shell to the 
required penetration and bearing value without appre- 
ciable distortion or distress to the pile or shell. 

Gravity hammers shall weigh not less than three thou- 
sand (8,000) pounds and shall be equipped with proper 
leads and hoisting equipment to handle the work eff- 
ciently. The fall of the hammer shall not exceed ten (10) 
feet. 

Steam or air hammers shall be furnished with boiler 
or air capacity at least equal to that specified by the 
manufacturers of the hammers to be used. The boiler or 
compressor shall be equipped with an accurate pressure 
gage at all times. The valve mechanism and other parts 
of the steam or air hammer shall be maintained in first- 
class condition so that the length of stroke and number 
of blows per minute for which the hammer is designed 
will be obtained. Inefficient steam or air hammers shall 
be removed from the work. When necessary to obtain the 
necessary penetration, the contractor shall supply and 
operate at his own expense, single or double water jets 
and pumps, or furnish the necessary drilling apparatus 
and drill holes not greater than the diameter of the 
pile to the proper depth and drive the piles therein. 
If a pile is set in a drilled hole, it shall be driven suffi- 
ciently to fix the point firmly and secure full bearing. 
Jets or drills may be used only for timber, precast or 
cast-in-place concrete piles, and only when so specified 
or ordered in writing by the engineer. The use of jets 
or predrilling for steel H-beam piles will not be per- 
mitted. 

Driving leads shall be used and shall be constructed 
in such a manner as to afford freedom of movement of 
the hammer, and they shall be held in position by guys 
or stiff braces to insure support to the pile during 
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driving. Except where piles are driven through water, 
the leads, preferably, shall be of sufficient length so 
that the use of a follower will not be necessary. 

Unless otherwise ordered inclined leads shall be used 
in driving battered piles. 

The travel of the hammer shall be accurately in line 
with the axis of the pile. A cap device shall be used, 
fitted with sliding jaws to engage the leads, to guide 
the pile and to maintain its top in line with the stroke 
of the hammer. An adequate cushion cap shall be used 
in driving precast concrete piles and also in driving 
timber piles with a drop hammer or in other cases if 
the driving would cause damage to the top of the pile. 
The top of the pile and the cap shall be so shaped that 
the blow of the hammer will be uniformly distributed to 
the entire top surface of the pile. 

The contractor shall make adequate advance prepara- 
tion when it is necessary to splice a steel pile or the 
steel shell or casing of a cast-in-place concrete pile so 
as to reduce to a minimum the interruption of driving 
while the splice is being made. 

When the depth of penetration will be affected by the 
results of test loading, piling shall not be driven until 
after the test-loading has been completed, except in 
case of service piles driven to serve as anchor piles for 
the test-loading. 

If the top of a pile becomes broomed, split or crushed 
during the driving, the driving shall be stopped until 
the pile has been repaired or replaced by a new one. 

The driving heads shall closely fit the top of the steel 
pile or shall extend down over the sides of the pile at 
least four (4) inches. 

Piles shall be driven to the position and line indicated 
on the plans. Piles materially out of line shall be pulled 
and replaced. 
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50.4 Bearing Value and Penetration. Piles shall be 
driven to a bearing value of not less than the design 
loading shown on the plans, and in addition shall pene- 
trate at least to the specified tip elevation shown on 
the plans at any location where a specified tip elevation 
is shown, unless otherwise permitted in writing by the 
engineer; or shall penetrate at least ten (10) feet into 
the natural ground when a tip elevation is not specified, 
unless a lesser penetration is approved by the engineer. 

Natural ground in any area or highway embankment 
shall be defined as the bottom of the highway embank- 
ment. ; 

When the pile design loading is omitted from the 
plans, timber, steel, and concrete piles shall be driven 
to bearing values equal to the Maximum Design Loads 
for Piles, specified in the Standard Specifications for 
Highway Bridges of the AASHO. The bearing values 
for driven piles shall be determined from the following 
formula: 

F E 


Mi Seer OH 


P = safe bearing value in pounds. 
EK =the energy of the hammer blow in foot-pounds. 
For drop hammers and single acting steam hammers 
E = WH, where W is the weight of the striking parts 
of the hammer in pounds, and H, where used in the 
formula for bearing value, is an abstract number equal 
to the height of fall of the striking parts in feet. 
For double acting or differential steam hammers 
E — the manufacturers rated energy in foot-pounds, and 
Hees 
W 


S = the average penetration in inches per blow for the 
last 5 to 10 blows. 


345 


50.5 PILING 


F is a factor which varies with the type of soil in 
which the pile is driven. 

F — 2 for alluvial deposits, soft clays, or silts, or 
other soil of poor bearing value. 

F = 2.5 for wet mixed clay and sand, tight clay, fine 
sand or sand and silt. 

F = 3 for medium sand, moderately compact clayey 
sand or sand and gravel. 

F = 4 for compact sand, or sand and gravel. 

F = 4.5 for very compact sand or gravel. 

When several kinds of soil are penetrated a weighted 
average value of F will be determined for the entire 
depth of penetration, giving more weight to the soil 
near the point than to that above. 

The above formula is applicable only when: 

(a) The hammer has a free fall. 

(b) The head of pile is not damaged. 

(c) The penetration is reasonably quick and uni- 
form. 

(d) A follower is not used. 

Twice the height of bounce shall be deducted from 
“H” to determine its value in the formula. 

In case jets are permitted in connection with the driv- 
ing, the bearing power shall be determined by the above 
formula from results of driving after the jets have been 
withdrawn. 

If the weight of pile and driving cap is greater than 
the weight of striking parts of the hammer, the formula 
shall be multiplied by the factor 2 W where P= the 
weight of pile and cap. W4+ iP 

Pins, brackets, plates or other devices such as may 
be required by the engineer to increase the bearing value 
of steel H-bearing piles, shall be provided by the con- 
tractor. 


50.5 Cut-Off and Extension. Timber piles which are 
to be capped shall be accurately cut off so that true 
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bearing is obtained on every pile without use of shims. 
Other timber piles shall be cut off on the square at the 
elevation designated. Piles inaccurately cut off shall be 
replaced. Splicing of timber piles will not be permitted 
except upon the written permission of the engineer. 
Concrete piles shall be cut off at such elevation that 
they will extend into the cap or footing as indicated on 
the plans. Concrete piles may be cast the full length of 
the reinforcing bars, providing that the concrete is cut 
off to expose the steel as shown on the plans after 
the piles have been driven. When it is necessary, after 
driving, to increase the length of precast concrete piles, 
concrete shall be removed to expose sufficient reinforcing 
steel to permit a lap of at least forty (40) diameters. 
The added length shall be sufficient to reach the elevation 
of the bottom of the cap and shall be of the same section 
and the same reinforcement as the pile itself. 

When the cut-off elevation for precast concrete pile is 
below the elevation of the bottom of the cap, the pile 
shall be built up from the butt of the pile to the elevation 
of the bottom of the cap by means of a reinforced con- 
crete extension constructed as shown on the plans. 

The work of cutting off precast concrete piles shall 
be performed in such a manner as to avoid spalling or 
damaging the pile below the cut off. In case of such 
damage the pile shall be replaced or repaired as required 
by the engineer. 

Steel shells for cast-in-place concrete piles shall be 
cut off at the designated elevation before being filled with 
concrete. 

Steel piles shall be cut off at the elevation designated 
and when shown on the plans shall be capped with steel 
plates or other devices. 

The cut-off lengths of all timber and concrete piling, 
and all steel shells and steel H piling less than (5) feet 
in length shall become the property of the contractor 
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and shall be disposed of by him outside of the right of 
way. Cut-off lengths of Steel H piling and steel shells 
five(5) feet long or longer shall remain the property of 
the department. Compensation for stockpiling H pile 
and steel shell cut offs five (5) feet or more in length, 
and for disposing of all other cut offs as herein specified 
shall be considered as included in the contract prices 
paid for furnishing piling and no additional allowance 
shall be made therefor. 

The exposed portion of steel piles or the shell or 
casing of cast-in-place concrete piles shall be painted. 
Unless otherwise called for on the plans the paint shall 
be applied in the field and shall consist of a prime coat 
and two field coats as specified in Section 51. 


50.6 Load Testing. The piles to be _ test-loaded 
together with adjacent anchor piles shall be constructed 
for test-load purposes as shown on the plans. They shall 
be carefully located in line and the butts of the piles 
in each group shall be constructed to the plane shown on 
the plans above the elevation of the bottom of the 
footing. The number of loading tests and the locations : 
shall be as noted on the plans. 

Load tests shall be applied in the manner shown on 
the plans and shall consist of the application of a test 
load by means of a one hundred (100) ton hydraulic jack, 
equipped with an accurate calibrated pressure gage 
reading in pounds per square inch or tons of total load, 
so arranged as to apply and maintain the required test 
load for a period of twenty-four (24) hours, or more, 
and equipped with a device for measurement of the 
settlement of the pile under each increment of load. 

The test loads shall be applied in increments of ten 
(10) tons until a total load of twice the design bearing 
value has been reached. Two measurements of settle- 
ment shall be taken after each increment of load, one 
immediately after applying load and the other after 
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the load has been maintained for ten (10) minutes. The 
total load shall be maintained for a period of twenty- 
four (24) hours, or a minimum of sixteen (16) hours 
provided no settlement has taken place in the last four 
(4) hours. If settlement continues for twenty-four (24) 
hours, the full load shall be maintained for an additional 
twenty-four (24) hours or until settlement ceases for 
a period of four (4) hours. The loads shall be reduced 
in decrements of ten (10) tons, measuring recovery after 
each decrement of load, until no load remains. 
Another load shall then be applied in increments of 
ten (10) tons, taking two measurements of settlements 
after each increment of load as noted above until the 
maximum capacity of pile is reached or until the maxi- 
mum capacity of the testing apparatus is reached. The 
load shall then be reduced in decrements of ten (10) 
tons, measuring the recovery after each decrement. 


50.7 Timber Piles. The specie of timber used for 
timber piles shall be either Douglas Fir, Southern Yellow 
Pine, Larch or Cedar as shown on the plans or specified 
in the special provisions. 

When treated piles are required they shall be given 
a preservative treatment of creosote by pressure proc- 
esses to retain at least ten (10) pounds of creosote per 
cubic foot. 

Timber piles shall conform to the requirements of 
Section 108 and shall be inspected as therein provided. 

Commercially treated piles from stock may be used for 
test piles when required. Where commercially treated 
piles are permitted, stamping the piles by the inspector 
before treatment will not be required. 

Treated timber piles shall be carefully handled during 
and after unloading from cars. They shall not be dragged 
across the ground at any time and shall be handled only 
with rope slings or with wooden equipment. Sharp tools 
shall be permitted only when used for necessary field 
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cutting and trimming. All places where the surface of 
creosoted piling is broken by cutting, boring or other- 
wise, shall be thoroughly coated with at least three 
applications of hot creosote oil. Each application shall 
be allowed to become reasonably dry before the succeed- 
ing one is applied. 

The piles in any one bent shall be carefully selected 
as to size, to avoid undue bending or distortion of the 
sway bracing. However, care shall be exercised in the 
distribution of piles of varying sizes to secure uniform 
strength and rigidity in the bents of any given structure. 

Heads of piles, when the nature of the driving is such 
as to unduly injure them, shall be protected by caps of 
approved design. 

The heads of all untreated Douglas Fir, Larch, or 
Southern Yellow Pine piles which are not under water 
shall be treated with two coats of hot creosote oil, after 
the piles have been driven and cut off to the proper 
elevation. 

The heads of all treated Douglas Fir, Larch or South- 
ern Yellow Pine piles shall be treated by one of the 
following methods after the piles have been driven and 
cut off to the proper elevation. 

A coat of hot creosote oil shall first be applied to the 
head of the pile and a protective cap shall be built 
up by applying alternate layers of loosely woven fabric 
in hot asphalt or tar similar to membrane waterproofing, 
using three layers of asphalt or tar and two layers of 
fabric. The fabric shall measure at least six (6) inches 
more in each direction than the diameter of the pile 
and shall be turned over the pile and the edges secured 
by binding with two turns of No. 10 galvanized wire. 
The fabric shall be wired in advance of the application 
of the final coat of asphalt or tar which shall extend 
down over the wiring. 

In lieu of the above method of treatment, the sawed 
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surface may be covered with three applications of a hot 
mixture of sixty (60) percent creosote oil and forty (40) 
percent roofing pitch, or thoroughly brush coated with 
three applications of hot creosote oil and covered with 
hot roofing pitch. A covering of galvanized sheet iron 
shall be placed over the pitch coating and bent down 
over the sides of the pile to shed water. 

The treatment of pile heads encased in concrete will 
not be required. 

The method to be used shall be at the option of the 
contractor unless otherwise provided on the plans or in 
the special provisions. 


50.8 Precast Concrete Piles. Precast concrete piles 
shall be constructed of Class A or AA, Portland cement 
concrete proportioned and mixed in accordance with the 
requirements of Section 44 and placed in accordance 
with Section 45 of these specifications. Reinforcing steel 
shall conform to the requirements of Section 47 of these 
specifications. 

Concrete for precast concrete piles shall be poured in 
smooth watertight forms, so supported as to prevent 
appreciable deformation or settlement during pouring 
or curing. When removed from the form, the piles shall 
present true, smooth even surfaces free from honey- 
combs and voids and shall be such that a line stretched 
from butt to tip on any face will not be more than one 
(1) inch from the face of the pile at any point. 

Concrete piles shall be kept continuously wet for at 
least ten (10) days after pouring and shall be allowed 
to harden for at least thirty (30) days before being 
lifted or driven, except that this thirty (30) day require- 
ment may be decreased if the specimen of concrete from 
which the piles were poured develops a strength of three 
thousand (8,000) pounds or more per square inch of com- 
pression. 
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When raising or transporting precast concrete piles, 
the contractor shall provide slings or other equipment 
to avoid any appreciable bending of the pile or cracking 
of the concrete. Piles materially damaged in handling 
or driving shall be replaced. Concrete piles shall be so 
handled at all times as to avoid breaking or chipping 
of the edges. 


50.9 Cast-In-Place Concrete Piles. Cast-in-place con- 
crete piles shall consist of steel shells or casings driven 
permanently to the required bearing value and filled with 
concrete. Concrete filling for cast-in-place concrete piles 
shall be Class A or AA Portland cement concrete con- 
forming to the requirements of Section 44 and 45 of 
these specifications. Reinforcement shall conform with 
the details shown on the plans and the requirements of 
Section 47 of these specifications. 

Steel shells shall be of sufficient strength and rigidity 
to permit their driving, and to prevent distortion caused 
by soil pressures or the driving of adjacent piles until 
filled with concrete. The shells shall also be sufficiently 
watertight to exclude water during the placing of con- 
crete. 

The shells may be cylindrical or tapered, step-tapered, 
or a combination of either with cylindrical sections. The 
tip diameter shall not be less than eight (8) inches and 
the butt diameter shall not be less than shown on the 
plans. 

Shells to be driven without a mandrel shall be equipped 
with heavy steel driving ends and all joints in the shell 
shall be welded or adequately lock seamed. 

After being driven and prior to placing concrete and 
reinforcing steel therein, the steel shells or casings shall 
be examined for collapse or reduced diameter at any 
point. Any shell or casing that is improperly driven or 
broken or shows partial collapse to such an extent as 
to materially decrease its bearing value will not be 
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accepted, and shall be replaced by the contractor at his 
own expense. Driven shells or casings shall be clean and 
free from water before concrete and reinforcing steel 
are placed. The contractor shall have available at all 
times a suitable light for the inspection of the shells, 
throughout the entire length, before they are filled with 
concrete and reinforcing steel. 


50.10 Steel Piles. Steel piles shall be H-bearing of 
the section shown on the plans. 

The length of steel pile ordered by the engineer may 
be built up in sections either before or during the driving 
operations. The sections, unless otherwise shown on the 
plans, shall be identical in cross section. The connections 
shall be made by welding the entire cross section in 
conformance with the requirements of Section 48, Article 
48.22, Welding of these specifications. Care shall be 
taken to properly align the sections connected so that 
the axis of the pile will be straight. The number of 
welded connections in the length of a pile shall be pref- 
erably as few as practicable. If a welded splice is made 
during the driving operation, it shall be done when the 
top of the lower portion is at least three (8) feet above 
the ground, to permit observation of the welded connec- 
tion during several feet of driving. 

The contractor may elect to order shorter lengths of 
steel piling than the estimated length, as shown on the 
plans; however, all splices necessary to build up those 
shorter lengths to the estimated length shall be at the 
contractor’s expense. Other field splices made at the 
contractor’s volition shall also be considered as included 
in the cost for Driving Steel Piles and no additional 
compensation will be allowed. 


50.11 Test Piles. Test piles shall be the number, 
material and length shown on the plans or specified in 
the special provisions, and shall be so located that they 
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may be cut off and become a part of the completed 
structures. 

Test piles shall conform to the requirements for piling 
as specified in these specifications with the exception 
that when treated timber test piles are specified, the use 
of commercially treated piles will be permitted for use 
as test piles. 

Test piles shall be driven with the same type of equip- 
ment as will be used for driving the bearing piles. Test 
piles or piles upon which a load test is made shall be 
the basis for determining the ordered length of the 
remainder of the piles. 


50.12 Method of Measurement. The number of lin- 
ear feet of timber, precast concrete, steel piles or steel 
shells for cast-in-place piles to be paid for shall be the 
total ordered length of piles which are driven and which 
have been furnished in accordance with the lengths 
designated by the engineer, except that if the contractor 
casts concrete piles full length of the reinforcement bars 
to facilitate driving, no payment will be made for that 
portion where concrete must be removed in order that 
bars may project as shown on the plans. 

Driving piles will be measured by the linear foot and 
the number of linear feet to be paid for shall be the 
total number of linear feet of piling remaining in the 
completed structure. 

The length of test piles to be paid for shall be the 
actual lengths specified or shown on the plans. 

Load tests will be measured on a lump sum basis. 


50.13 Basis of Payment. (a) Furnishing Equipment 
for Driving Piles. Furnishing equipment for driving piles 
shall be paid for at the contract lump sum price bid for 
Furnishing Pile Driving Equipment which payment 
shall be full compensation for furnishing all necessary 
equipment, bringing it to the site, setting it up, and 
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any necessary subsequent moving, removing it from the 
site, and for all labor, materials, tools, supplies, inci- 
dentals and doing all the work involved and necessary 
thereto. 

(b) Furnishing Piles. Accepted quantities of this 
item will be paid for at the contract unit price bid per 
linear foot for Furnishing Treated Timber Piles, Fur- 
nishing Untreated Timber Piles, Furnishing Steel Piles, 
Furnishing Steel Shell for Piles, and Furnishing Pre- 
cast Concrete Piles as the case may be, which pay- 
ment shall include full compensation for furnishing 
the piling and all material required therefor ready for 
placing, including all material necessary for extensions 
and for completion of the pile and for all labor, tools, 
hauling, equipment, handling, treatment, and all work 
incidental to the construction of the piling prior to fur- 
nishing ; and the furnishing and attachment of brackets, 
lugs, core stoppers and cap plates on steel piling. 

(c) Driving Piles. The accepted quantities of this 
item will be paid for at the contract unit price bid per 
linear foot for Driving Treated Timber Piles, Driving 
Untreated Timber Piles, Driving Precast Concrete 
Piles, Driving Steel Piles, or Driving Steel Shell for 
Piles, as the case may be, which payment shall include 
full compensation for furnishing all labor, tools, mate- 
rials, supplies, and other necessary or incidental costs 
of handling, driving, cutting off piles, treatment of pile 
heads, constructing build ups and extensions of con- 
crete piles, painting of steel piles and all other incidental 
work connected therewith except that reinforcement, 
concrete and driving equipment shall be paid for under 
their respective items. It shall also include full compen- 
sation for all jetting, drilling, blasting or other work 
necessary to obtain the required penetration or bearing 
values of the piles. 

(d) Splicing Steel Piles. The accepted quantities of 
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this item will be paid for at the contract unit price each 
for Metal Pile Splices which price shall be full com- 
pensation for furnishing all labor, materials, tools, sup- 
plies and equipment necessary for the satisfactory 
completion of the work. 

The Department reserves the right to increase, 
decrease or to omit, all or any part of the estimated 
amount of splicing and no additional compensation shall 
be allowed. 

(e) Load Tests. The accepted quantities of this 
item shall be paid for at the contract lump sum price 
for Load Tests, which price, except as otherwise 
expressly provided, shall be full compensation for all 
material, equipment, tools and labor incidental to making 
the test and to constructing the loading platform, pro- 
curing and placing the loading material and removing 
and disposing of platform material in a satisfactory 
manner. 

(f) Cut-off lengths of piles shall be disposed of as 
set forth in Article 50.5. 


SECTION 51—PAINTING 


51.1 Description. This item shall consist of the 
preparation of surfaces to be painted and the applica- 
tion, protection and drying of the required number of 
coats of paint of the kinds and at the points specified 
or ordered by the engineer. 


51.2 Materials. All materials shall meet or exceed 
the minimum standards hereinafter set forth: 

(a) Raw Materials. American Society for Testing 
Materials (ASTM) and Federal Specifications. 

(b) Prepared Paints. Federal Specifications are 
specified to designate the type of material and standard 
of quality. Manufacturer’s standard, first grade mate- 
rials meeting or exceeding these requirements shall be 
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used, aS approved. Materials not bearing manufacturer’s 
identification as a standard, first grade product, of his 
regular line, will not be considered. 

(c) Proprietary materials when specified hereinafter 
by the manufacturer’s trade name designate the stand- 
ard of quality and type of material required. When the 
quality or type of material required is not specified, the 
contractor shall apply for directions as to selection of 
materials and receive approval thereof from the engineer 
before proceeding; only the best quality of such mate- 
rials shall be used, as determined by the engineer. 

(d) Materials lists shall be submitted to the engi- 
neer for approval and none shall be used until such 
approval has been obtained. All materials proposed for 
use shall be delivered to the site in original containers, 
seals unbroken, stored where directed, and none may 
be used until approved by the engineer. Materials that 
are not approved must be immediately removed from 
the job site. 

Samples will be taken by the engineer for testing when 
deemed necessary, cost of testing will not be charged 
against the contractor unless material tested fails to 
meet the requirements. 


51.3. Number of Coats. Unless otherwise required in 
the special provisions, the number and kinds of coats of 
paint shall be as set forth in Table I herein. 


51.4 Weather Conditions. Paint shall be applied 
only on thoroughly dry surfaces and during periods of 
favorable weather. Except as provided below, painting 
will not be permitted when weather conditions during 
application are such that the atmospheric temperature 
is at or below thirty-five (85) degrees F. or when freshly 
painted surfaces may become damaged by rain, wind, 
dust or condensation, or when it can be anticipated that 
the atmospheric temperature will drop below thirty-five 
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(35) degrees F., during the drying period. If fresh paint 
is damaged by the elements it shall be replaced by the 
contractor at no additional cost to the department. 
Subject to the approval of the engineer in writing 
the contractor may provide suitable enclosures to permit 
painting during inclement weather. Provisions must be 
made to control atmospheric conditions artificially inside 
the enclosures within the limits suitable for painting 
throughout the painting operation. The cost of providing 
and maintaining such enclosures shall be considered as 
included in the prices paid for the various contract items 
of work and no additional payment will be made therefor. 


51.5 Application—General. Ali work shall be done 
by painters and finishers of established status and repu- 
tation for executing their work by the very best methods 
for each kind or type. Painting shall not be done except 
when the surface is dry and when weather conditions 
are satisfactory as set forth above. 

Strict adherence to these specifications and the recom- 
mendations of the manufacturer whose materials are 
used shall be followed in the application. The contractor 
shall use such skills, equipment, materials and give his 
thorough attention to details as will provide thoroughly 
workmanlike and satisfactory results throughout. 

Work which shows carelessness, lack of skill and 
execution, or which is defective due to any other cause 
shall be removed and refinished or repainted as directed 
without additional cost to the state. 

On all surfaces which are inaccessible for brushing, 
the paint shall be applied by sheepskin daubers especi- 
ally constructed for the purpose, or by other means 
approved by the engineer. 

If spray methods are used, the operator shall be 
thoroughly experienced. Runs, sags, thin areas in the 
paint coat or skips and holidays shall be considered as 


358 


PAINTING 51.6 


evidence that the work is unsatisfactory and the con- 
tractor may be required to apply the remainder of the 
paint by brush. 

Mechanical mixers shall be used to mix the paint. 
The paint shall be mixed a sufficient length of time, 
prior to use, to thoroughly mix the pigment and vehicle 
together. Paint shall be kept thoroughly mixed while 
being applied, to keep the pigments in suspension. 

Paint specified or formulated shall be ready for appli- 
cation and thinning will be allowed only on direction of 
the engineer. 

The contractor shall protect all parts of the structure 
being painted against disfigurement by spatters, splashes 
and smerches of paint or paint materials. When paint is 
being applied on structure carrying public traffic, the 
contractor shall be responsible for any damage caused 
by his operations to passing vehicles or persons and may 
be required to use canvas shields or other protective 
means to guard against such damage. 

Paint stains which might result in an unsightly 
appearance shall be removed by the contractor at his 
own expense. 


51.6 Surface Preparation of Steel. The following 
methods of surface preparation apply to steel surfaces. 
The particular method or methods to be used will be 
specified in the special provisions. 

(a) Sand Blasting. All dirt, mill scale, rust, stain, 
old paint and other foreign matter shall be removed from 
steel surfaces by an approved sandblast apparatus. Sand 
blasting shall be sufficient to give the surface the appear- 
ance of unpolished cast aluminum. Only sharp, dry sand 
of proper grading to give satisfactory results shall be 
used. 

Unwashed beach sand containing salt or excessive 
amounts of silt will not be allowed. 
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When sandblasting is being performed on structures 
open to traffic, the contractor shall provide suitable 
protective devices to prevent damage to traffic. 

When sandblasting is being performed near machin- 
ery, all journals, bearings, motors, and moving parts 
shall be sealed against entry of sand dust before sand- 
blasting begins. 

Unless otherwise authorized by the engineer, sand- 
blasted surfaces shall be primed or treated the same 
day sandblasting is done. If cleaned surfaces rust before 
painting is accomplished, they shall be recleaned by the 
contractor at his own expense. 

(b) Rust-Inhibitor Chemical Washes described in 
the special provisions shall be applied to freshly sand- 
blasted steel surfaces prior to the application of the 
first undercoat of paint. Washes shall be applied in not 
more than four (4) hour intervals. If in the opinion 
of the engineer, atmospheric conditions are such that 
corrosion products form on freshly sandblasted surfaces 
in less than four (4) hours, treatment may be required 
at more frequent intervals. 

Rust-inhibitor chemical washes may be applied by 
brush or spray, and they shall be applied in a careful 
manner to insure that all surfaces are covered. 

During the application of the rust-inhibitor chemical 
wash no sandblasting will be permitted to the areas 
being treated. 

No paint shall be applied until after the treated sur- 
faces have thoroughly dried. 

The first undercoat of paint shall be applied to the 
treated surfaces the same day that cleaning and washing 
have been done. 

(c) Steam Cleaning. All dirt, grease, loose chalky 
paint or other foreign material which has accumulated 
on the previously painted surfaces shall be removed with 
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an approved steam cleaning apparatus which shall pre- 
cede all other phases of cleaning. 

It is not intended that sound paint be removed by this 
process. Subsequent painting shall not be performed 
until the cleaned surfaces are thoroughly dry and in no 
case in less than twenty-four (24) hours after cleaning. 

A detergent soap consisting of forty-five (45) percent 
sodium metasilicate, forty-three (43) percent sodium 
sesquisilicate, ten (10) percent sodium tetraphosphate 
and two (2) percent Naccanol shall be added to the feed 
water of the steam generator at the approximate rate of 
one (1) pound of detergent per two hundred (200) 
pounds of water. 

Any residue which may accumulate on cleaned sur- 
faces shall be removed by flushing with fresh water but 
washing down the cleaned surfaces will not otherwise be 
required. 

(d) Hand Cleaning. All dirt, loose rust and mill 
scale, dead paint or paint which is not firmly bonded 
to the metal surfaces shall be removed by wire brushes, 
either hand or powered, hand scraping tools or sand- 
paper. 

Pneumatic chipping hammers will not be allowed 
unless authorized in writing by the engineer. Hand 
cleaning shall be sufficient to remove all loose material 
which would prevent the bond of succeeding coats of 
paint. 


51.7 Painting Structural Steel. (a) Paint. Unless 
otherwise required on the plans or in the special provi- 
sions, the paints to be applied to steel surfaces shall 
consist of undercoats and a finish coat. The total dry 
film thickness of the undercoats shall not be less than 
three mils and the dry film thickness of the finish coat 
shall not be less than one mil. The dry film thickness of 
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the paint will be measured in place with a calibrated 
magnetic film thickness gage. 

Excessively thick coats of paint will not be permitted. 
The thickness of each coat shall be limited to that which 
will result in uniform drying throughout the paint film. 

The paint used for the various coats shall be as speci- 
fied in this specification or in the special provisions. 

Succeeding coats of paint shall be of such shade as to 
contrast sharply with the coat being covered. 

(b) Cleaning. Unless otherwise specified in the 
special provisions, after erection and riveting or welding, 
all surfaces of unpainted structural steel which will be 
exposed to air, shall be sandblasted in accordance with 
the requirements of Article 51.6 above. 

In repainting existing steel structures where partial 
cleaning is required, the method of cleaning will be 
specified in the special provisions. Any damage to sound 
paint, on areas not designated for treatment, resulting 
from the contractor’s operations shall be repaired to 
the satisfaction of the engineer. 

(c) Painting. Painting of structural steel prior to 
erection will be limited to surface preparation and one 
undercoat of paint. Any deficiencies in the first coat 
of paint shall be corrected to the satisfaction of the 
engineer prior to the application of succeeding coats of 
paint. 

Surfaces exposed to the atmosphere which would be 
inaccessible for painting after erection shall be painted 
the full number of coats prior to erection. 

The surface of the paint coat being covered shall be 
free from moisture, dust, grease or any other deleterious 
material which would prevent the bond of the succeeding 
paint coats. In spot painting, any old paint which lifts 
after application of the first spot coat, shall be removed 
by scraping and the area repainted before application of 
the next coat. 
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The application of the finish coat will not be permitted 
until the required total film thickness of the undercoats 
of paint, as described in sub-article (a), above, is 
obtained. 

Open seams at contact surfaces of built-up members 
which would retain moisture shall be caulked with red 
lead paste before applying the second undercoat of 
paint. 

Metal surfaces embedded in concrete need not be 
painted. 

(d) Machine Finished Surfaces. With the exception 
of abutting chord and column splices and column and 
truss shoe bases, machine finished surfaces shall be 
coated with a rust inhibitor which can be easily removed. 
Surfaces of iron and steel castings which have been 
machine finished shall be painted with a coat of shop 
paint. 

(e) Frames and Grates. Prior to installation, all 
surfaces of frames and grates exposed to the atmosphere 
shall be painted with two coats of paint. Unless other- 
wise specified in the special provisions, the exposed 
surfaces shall be painted after installation with one 
finish coat as specified for structural steel. 


51.8 Painting Timber. (a) Paint. Unless otherwise 
shown on the plans or specified in the special provisions, 
all new timber requiring painting shall be painted with 
three coats of paint. The paint used for various coats 
will be as specified in this specification or in the special 
provisions. 

On all timber previously painted, the number of coats 
and types of paint will be as shown on the plans or speci- 
fied in the special provisions and if not so shown or 
specified the number of coats and the paint to be used 
will be as directed by the engineer. 

(b) Preparation of Surfaces. All cracked or peeled 


363 


51.9 PAINTING 


paint, loose chalky paint, dirt and other foreign mat- 
ter shall be removed by wire brushing, scraping or 
other approved means immediately prior to painting. 
Unpainted timber shall be thoroughly dry before paint 
is applied. 

(c) Painting. When permitted in writing by the 
engineer, the first coat of paint may be applied prior 
to erection. 

After the first coat has dried and the timber is in 
place, all cracks, checks, nail holes, etc., shall be puttied 
flush with the surface and allowed to dry before the 
second coat is applied. 

Skips, holidays, thin areas or other deficiencies in any 
one coat of paint shall be corrected to the satisfaction 
of the engineer before the succeeding coat is applied. 

The surface of the paint coat being covered shall be 
free of any deleterious material before any additional 
paint is applied. 


51.9 Painting Concrete and Concrete Masonry. (a) 
Surface Treating and Preparation. Immediately prior 
to the application of paint, or other coating treatment, 
_ surfaces shall be properly prepared to provide a surface 
that will insure a positive paint or painter treatment 
bond and eliminate possibility of any burn-through or 
other type of paint or coating failure. 

Depending upon the condition of the surface and 
considering, but not limited to the paint manufacturer’s 
recommendations, preparation shall consist of one or 
more operations or treatments as necessary ; removal of 
all foreign or deleterious matter; acid or caustic wash to 
remove efflorescence, to neutralize alkali, or to create 
adequate porosity in the case of dense or glossy concrete; 
or other treatment as necessary to provide a surface 
cleaned and free of anything that might cause paint 
failure due to surface conditions. 


364 


PAINTING 51.10 


- (b) Painting. Painting of concrete or concrete 
masonry shall be done only if required by these speci- 
fications or in the special provisions. If required by 
these specifications or the special provisions the concrete 
masonry shall be hand brushed with not less than two 
coats of synthetic resin emulsion masonry paint as 
approved. 

Material used shall be applied in full conformance with 
the manufacturer’s directions and shall cover solid, shall 
be of uniform color and shall be free of laps, runs, brush 
marks, and other surface imperfections. If for any rea- 
son a uniform finish is not obtained with two coats 
additional coats shall be applied until such uniformity 
is obtained. 


51.10 Measurement and Payment. No direct pay- 
ment shall be made for painting, cleaning structural 
steel or preparing surfaces for painting. Compensation 
for this work shall be considered as included in the 
contract unit prices bid for the particular item requiring 
painting. 
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SECTION 52—PRESERVATIVE TREATMENTS 
FOR TIMBER 


52.1 Description. Preservative treatment of approved 
lumber, timber and piles shall consist of the types of 
treatment specified in pertinent sections of the standard 
specifications, as Shown on the plans or required by the 
special provisions. 


52.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
finished work and shall comply with all the requirements 
for such materials as set forth in these specifications. 


52.3 Treatment. All structural timber, piling and 
other lumber shall be thoroughly seasoned or conditioned 
before treatment by air seasoning, kiln drying, steam- 
ing, or heating in the preservative, either at atmospheric 
pressure or under a vacuum, or by a combination of them 
that will not cause damage. The moisture remaining in 
the wood, prior to treatment, shall be reduced so that 
the injection and proper distribution of the required 
amount of preservative will be obtained. The method of 
seasoning, conditioning, and treating used shall conform 
to the Federal Specification TT—W-—571. 


52.4 Amount of Preservative. The minimum amount 
of preservative retained per cubic foot of timber, lumber, 
or piling shall conform to the minimum specification 
requirements of the Federal Specification TT—W-—571. 

Material treated with pentachlorophenol shall have a 
minimum retention of 8 pounds unless it is to be painted, 
then 6 pounds will be the minimum retention. 

Material to be treated with Ammoniacal Copper 
Arsenite shall have a net retention of dry salts of not 
less than 0.8 pounds. 
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52.5 Preservative Treatment by the Hot-Cold Soak- 
ing Method. When called for on the plans, all lumber 
and timber to be treated by the hot-cold soaking method 
must be reasonably well seasoned and free from outer 
and inner bark, dirt, grease or other objectionable mat- 
ter which will in any way hinder the free penetration of 
the preservative. All lumber and timber of 2-inch dimen- 
sional stock or larger shall be incised and all framing 
shall be done before treatment. 

The preservative used shall be a 5 percent concen- 
tration of pentachlorophenol. 

The tanks used shall be of sufficient size to permit 
complete submergence of the largest timber in any 
operation and to allow free circulation of the liquid 
around the timber being treated. Sufficient liquid shall 
be maintained in the tank to completely submerge the 
timber to a minimum depth of six inches. When a 
number of pieces are being treated at one time, each 
piece shall be separated from the others on all sides by 
spacers not less than 14, inch in least dimension. Suitable 
weights or cross bracing shall be provided to keep the 
material submerged. 

The timber or lumber shall be submerged in the cold 
solution as previously described. The temperature shall 
be slowly increased for a period of not less than five 
hours to a minimum temperature of 180° F., and not 
exceeding 210° F. After five hours and attaining the 
minimum specified temperature, the timber or lumber 
shall be permitted to cool in the solution until such 
time as the minimum specified quantity of preservative 
is absorbed by the wood. 

Timber for minor irrigation structures, unless other- 
wise shown on the plans, shall be No. 1 Common grade of 
the species permitted, and shall be treated in accordance 
with the Hot-Cold Soak Process. The species permitted 
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and the minimum retention in pounds per cubic foot 
required are as follows: 
Douglas Fir (Rocky Mountain, Inland or Coast) 2.0 pounds. 
Pine, Yellow (Pinus Ponderosa) 4.0 pounds. 
Pine, Lodge Pole (Pinus Contorta) 4.0 pounds. 
Cottonwood, Northern Black (Populus Trichocarpa 
Hastata) 4.0 pounds. 


52.6 Inspection. All timber and piling, untreated 
or to be treated, shall be inspected before treatment by 
an inspector designated by the engineer. The inspector 
shall stamp each piece of timber accepted with a stamp 
making a legible mark designating the inspector. 

All timber and piling shall be inspected after treat- 
ment by an inspector designated by the engineer. The 
inspector shall stamp each piece accepted with a stamp 
making a legible mark designating the inspector. 

All materials and processes uSed in the manufacture of 
material shall be subjected to inspection, acceptance or 
rejection at the manufacturer’s plant, which shall be 
equipped with all the necessary gages, appliances, and 
facilities to enable the inspector to satisfy himself that 
the requirements of the specifications have been fulfilled. 

The treated timber and piling shall be free from heat 
checks, water bursts, excessive checking, results of chaf- 
ing or from other damage or defects which would impair 
its usefulness or durability. 


52.7 Payment. Full compensation for treatment of 
lumber, timber and piles as herein specified shall be 
considered as included in the price paid for furnishing 
treated lumber, timber or piling and no additional allow- 
ance will be made therefor. 


SECTION 53 
(Blank) 
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SECTION 54—CORRUGATED METAL 
PIPE CULVERTS 


54.1 Description. This item shall consist of furnish- 
ing galvanized corrugated metal pipe culverts (full circle 
or deformed) and siphons, installed at locations desig- 
nated on the plans or by the engineer, in accordance with 
these specifications, and to the lines and grades estab- 
lished. This item shall also include the furnishing and 
installation of flared-end sections, and the furnishing and 
construction of joints or connections to existing pipes, 
catch basins, end-walls, etc. as may be required to com- 
plete the work shown on the plans. 


54.2 Materials. The materials used shall be those 
prescribed or used for the several items which constitute 
the finished work and shall conform with all the require- 
ments for such materials as set out in Part III, Material 
Details. Specific reference to Part III is as follows: 


Corrugated Metal Culvert Pipe...........0....2....---- Section 101 


Flared-end sections (metal headwalls) shall conform 
to the details and dimensions shown on the plans and 
except for shape, shall conform to the requirements of 
this section for corrugated metal pipe culverts. 

Culverts shall be shipped and handled in such a 
manner as to prevent bruising, scaling, or breaking of 
the spelter coating. Damaged spelter coating in lieu of 
the requirements of AASHO Designation: M36, may be 
repaired by thoroughly wire brushing the damaged area 
and removing all loose and cracked spelter coating after 
which the cleaned area shall be painted with two coats 
of zine oxide-zine dust paint conforming to the require- 
ments of Federal Specification MIL—P-—15145, the paint 
shall be properly compounded in a suitable vehicle in 
the ratio of one part zinc oxide to four parts zinc dust 
by weight. 
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When the spelter coating has been burned by welding 
the interior and exterior surfaces of the welded con- 
nection shall be thoroughly cleaned by wire brushing 
and all traces of the welding flux and loose or cracked 
spelter removed, after which the cleaned area shall be 
painted as specified above. Culvert pipes which show 
defects due to handling shall be rejected at the site of 
the installation regardless of prior acceptance. 


54.3 Placing Corrugated Metal Pipe. When pipe is 
placed in a trench, the width of the trench shall not be 
greater than necessary to permit satisfactory jointing 
and thorough tamping of the backfill material under and 
around the pipe, unless otherwise authorized by the 
engineer. The culvert shall be laid to the lines and 
grades established by the engineer. The culvert shall be 
bedded on an earth foundation carefully graded to pro- 
vide a firm and uniform bearing throughout the entire 
length of the culvert. 

Where solid rock is encountered, it shall be removed 
to a depth of not less than twelve (12) inches below 
grade and the trench refilled with material of such 
character that will provide a compacted cushion under 
the culvert. When a firm foundation is not encountered 
due to the grade line of the structure crossing both 
soft and hard spots, all soft, spongy or other unsuitable 
material under the culvert for a width of not less than 
one diameter on each side of the culvert shall be 
removed, and the space refilled with gravel or other 
suitable material properly compacted to provide adequate 
support for the culvert. When headwalls are not required 
and granular materials are used for bedding, the fill at 
the ends of the structure shall be sealed against the infil- 
tration of water by bedding the ends of the structure 
in well tamped clay. 

When shown on the plans or ordered by the engineer, 
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where culverts are to be installed in new embankments, 
the embankment shall be constructed and compacted to 
the required height as shown on the plans, and for a 
distance each side of the culvert location of not less 
than five times the diameter of the culvert, after which 
the trench shall be excavated and the culvert installed 
in accordance with the provisions herein. When the 
culvert is to be installed on a steep slope or at a difficult 
location, the height of the embankment to be constructed 
in advance of installing the culvert may be varied as 
directed by the engineer. 

Culverts under the highway shall be placed so that 
the minimum distance of the finished grade to the top 
of the pipe shall be not less than that in the following 
table: 


ROUND OR ELLIPTICAL PIPE 


Surface Base of Up to 120” Over 120” 


pavements measurement diameter diameter Arches Pipe arches 
Unpaved Topof Dy borin’ = 24" ming” S/ Lb or 127 8/10 er 12% 
and surface min. min. minimum 
flexible 
Rigid Top of D/7 18”min. S/20 8/14 


slab 


Note: Covers shown in table above are for finished construction. During 
construction, adequate cover shall be provided to protect the structure 
from damage. 


Pipe culverts forty-eight (48) inches in diameter 
which are to be installed under fills twenty-five (25) feet 
in height or more and all pipes larger than forty-eight 
(48) inches in diameter shall be distorted from a full 
circular cross-section before any fill is placed. 

The vertical diameter shall be forced out of round 
five (5) percent of the nominal diameter and retained 
in shape by means of horizontal wire struts or vertical 
timber struts. The struts shall be left in the culvert 
until the fill has been completed. No headwalls shall be 
placed until the struts are removed and final settlement 
of the fill has occurred. 
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54.4 Headwalls and Flared End Sections. Where 
shown on the plans, the ends of culverts shall be pro- 
tected by concrete or masonry headwalls or by flared 
corrugated metal end sections with toe plates. 


54.5 Siphons. Corrugated metal pipe for use as 
siphons shall be close riveted and soldered and so fabri- 
cated as to require a minimum number of field connec- 
tions. All rivets and circumferential seams shall be 
spaced at approximately two and one-half (214) inch 
centers with a maximum spacing of three (3) inches. 
The circumferential and longitudinal seams on the out- 
side of the pipe where the edges of the sheets lap, 
shall be soldered in workmanlike manner, solder being 
sweated into the joints by means of a torch properly 
regulated for the purpose. Soldering irons shall not be 
used on factory seams. 

Except as provided hereinbefore siphons shall conform 
to the requirements for corrugated metal pipe culverts 
of this section. 

Field joints for close riveted and soldered corrugated 
metal pipe shall be approved watertight couplings con- 
sisting of a corrugated collar drawn tight by means of 
threaded rods and silo-type lugs. To permit the band 
to fit snugly into the corrugated ends of the pipe, rivets 
in the longitudinal seam shall be omitted and the seams 
adequately soldered. 

Before placing the band, the ends of the pipe and the 
bands shall be cleaned and an amount of plastic bitu- 
minous impregnated fibre sufficient to make a rope- 
like section approximately three-quarters (84) inch in 
diameter shall be carefully and evenly compressed into 
the last two valleys of the corrugation at the ends of the 
pipe. After placing the connecting band the entire cir- 
cumference and assembly shall be hammered with a 
rubber or wooden mallet during the tightening of the 
bolts and lugs. 
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The contractor at his expense, prior to backfilling, 
shall completely fill the siphon with water and repair any 
leaks developing therein. 


54.6 Protective Coating. When required by the 
special provisions, the pipe shall be furnished with bitu- 
minous or other type of protective coating; the require- 
ments for such coating will be prescribed in the special 
provisions. 


54.7 Extending Existing Culverts. Where shown on 
the plans or directed by the engineer, existing culverts 
shall be extended in accordance with the provisions for 
installing new culverts and the following additional pro- 
Visions. | 

Existing headwalls shall be demolished and removed 
and disposed of or moved to the extended location as 
indicated on the plans or ordered by the engineer. 

A headwall that is not to be reset shall be demolished 
without injury to the existing culvert and removed and 
disposed of in accordance with the provisions of Section 
18, of these specifications. Additional pipe shall be joined 
to the end of the existing pipe with a band coupler, and 
if shown on the plans or ordered by the engineer, a new 
concrete headwall shall be constructed in accordance 
with the provisions of Section 45 of these specifications, 
or a flared end section shall be attached thereto. 

When the headwall is to be moved it shall be moved 
and reset in accordance with the requirements of Section 
59 of these specifications. 


54.8 Backfilling. After the culvert, or siphon or 
pipe extension has been placed in position, it shall be 
backfilled in accordance with the requirements of this 
section and the requirements of Section 22 of these 
specifications. Each layer of backfill material shall be 
compacted as therein specified to a relative density of 
not less than ninety (90) percent. 


317 


54.9 CORRUGATED METAL PIPE CULVERTS 


54.9 Method of Measurement. The length of pipe 
culverts (full circle or deformed) or siphons to be paid 
for shall be the actual number of linear feet of culvert 
or siphon in place, but this length shall not be greater 
than that shown on the plans or specified by the engi- 
neer. No allowance will be made for cutoffs on pipes 
placed on a skew when the pipe is ordered mitered at 
the factory. When skew cutoffs are ordered in the field, 
full allowance shall be made for the necessary length of 
pipe cutoff due to skew. 


54.10 Basis of Payment. This item measured as 
provided above shall be paid for at the contract unit 
price bid per linear foot for —_ inch Corrugated 
Metal Pipe; —..... inch Corrugated Metal Arch Pipe, 
OF carte ae inch Corrugated Metal Siphon Pipe, as the 
case may be, which payment shall include full compen- 
sation for furnishing all labor, materials, tools, supplies 
and equipment, and doing all the work involved in fur- 
nishing and installing the pipe complete in place as 
herein specified except structure excavation, backfill and 
headwall construction. 

Corrugated metal pipe elbows, when required, will be 
paid for at the contract unit price bid per linear foot for 
the size of pipe involved measured along the center line. 

The contract unit price bid each for Metal Headwalls 
shall include full compensation for furnishing all labor, 
materials, tools, supplies and equipment, and for doing 
all work involved in furnishing and installing the flared 
end sections complete in place as herein specified. 

The construction of concrete or masonry headwalls 
will be paid for at the contract unit prices bid for the 
items of work involved. 

Structure excavation and backfill required to be per- 
formed in connection with all work covered by this 
section, including mechanical tamping, the placing of 
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gravel or granular material or other suitable material 
when necessary to provide adequate support for the pipe 
or when a firm foundation is not encountered as herein 
specified, will be measured and paid for as provided in 
Section 21, Section 22 and Section 238 respectively of 
these specifications. 

Water, used as directed by the engineer to assist in 
compaction, will be measured and paid for as specified 
in Section 28 of these specifications. 

Full compensation for field joints for siphons shall 
be considered as included in the contract unit price bid 
per linear foot for the siphon complete in place as 
herein specified. 


SECTION 55—REINFORCED CONCRETE 
PIPE CULVERTS 


55.1 Description. This item shall consist of furnish- 
ing reinforced concrete pipe culverts, siphons and con- 
duits of the kind, sizes and dimensions shown on the 
plans, or ordered by the engineer and in accordance with 
the provisions herein specified and installing such pipe 
at locations designated on the plans or by the engineer 
in conformity with the plans and to the lines and grades 
established. This item shall also include the furnishing 
and construction of such joints or connections to exist- 
ing pipes, catch basins, end walls, etc., and for joining 
these sections of pipe together as may be required to 
complete the work shown on the plans. 

Reinforced concrete pipe shall be of the class set 
forth in the estimate of quantities and the proposal. 


55.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ence to Part III is as follows: 


Reinforced Concrete Culvert Pipe.................... Section 104 
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55.3 Handling Pipe. Concrete pipe shall be carefully 
handled in unloading, transporting and laying. 

No pipe shall be laid which is cracked, checked, spalled 
or damaged, and all such sections of pipe shall be per- 
manently removed from the work. Pipes which show 
defects due to handling shall be rejected at the site of 
the installation regardless of prior acceptance. 


55.4 Excavation and Backfill. All excavation shall 
be in accordance with the requirements of Section 21 - 
and backfill shall be in accordance with the requirements 
of Section 22 except as herein set forth. 

Provisions shall be made for bells if necessary. 

Concrete pipe in trenches shall be laid true to line 
and grade as shown on the plans and as staked by the 
engineer. The bottom of the trench shall be graded and 
prepared to provide a true, uniform bearing throughout 
the entire length of the pipe. All pipe shall be laid 
upgrade unless otherwise permitted by the engineer. The 
sections shall be closely joined to form a smooth flow 
line. Pipe with elliptical reinforcements shall be placed 
with the minor axis of the reinforcement in a vertical 
position. 

Insofar as possible, the sides of the trench shall be 
vertical at least to the top of the pipe. 

Trenches shall be only of sufficient width to provide a 
free working space on each side of the pipe. 

At the time of laying pipe, the prepared trench shall 
be in a reasonably dry condition. If ordered by the 
engineer, saturated material shall be removed from the 
trench and the space refilled with suitable material 
approved by him. 

Necessary facilities shall be provided for lowering and 
properly placing the sections of pipe in the trench 
without damage. 

All pipes which are installed in trenches the width of 
which is more than three times the maximum outside 
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diameter of the pipe shall be treated as embankment 
pipe (pipe in projection). | 
-_ When the pipe is laid in a trench in rock, hard clay, 
shale or other hard material, a space below the pipe shall 
be excavated and replaced with a bed of compacted sand 
or compacted earth fill. In no place shall the pipe be 
laid directly on the rock, hard clay, shale or other hard 
material. 

When sand or compacted fill is used, the depth of the 
sand or compacted fill below the pipe shall not be less 
than one third the inside diameter of the pipe with 
a minimum of four (4) inches and a maximum of twelve 
(12) inches with the exception that an extra one-half 
(44) inch shall be added for every foot the trench 
exceeds sixteen (16) feet in depth. This bed shall extend 
at the sides of the pipe at least a distance of one-fourth 
the outside diameter of the pipe. 

All trench excavation shall be backfilled as soon 
as possible after the pipes are laid therein unless other 
protection of the pipe line is directed by the engineer, 
but no backfill shall be placed until the pipe has been 
checked for grade and line by the engineer. The backfill 
shall not be permitted to damage the joints before they 
are cured. 

Backfill material shall be selected and deposited to 
insure the safety of the pipes. Backfill shall be suitable 
soil as clean as practicable, free from boulders, large 
roots or excessive amounts of sod or other vegetation. 

The tamping of backfill around the pipe shall be done 
by mechanical tampers as prescribed in Section 22. Back- 
filling shall be carried up around the pipe in such a way 
as not to disturb joints, alignment or grade of the pipe. 

Puddling or water flooding for consolidating the back- 
fill shall not be used. 

When laying pipe in embankments, (pipe in projec- 
tion), all of the considerations of installing pipes in 
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trenches shall apply. Pipe shall be laid to the proper 
line and grade and shall be bedded evenly and firmly. 

Where pipes are to be installed in new embankment, 
(projection), the embankment shall first be constructed 
to the required elevation as set forth in the following 
methods “A” or “B”. Method “A” shall be followed 
unless otherwise specified in the special provisions, and 
with the further exception that when the pipe is to be 
installed on a steep slope or at a difficult location, the 
height of embankment to be constructed in advance of 
installing the pipe may be varied as directed by the 
engineer. 


METHOD A 


In the case of pipes twenty-four (24) inches or less 
in diameter the roadway embankment shall be con- 
structed to an elevation of six (6) inches above the grade 
proposed for the top of the pipe, after which the trench 
shall be excavated and the pipe installed. 

In the case of pipes more than twenty-four (24) inches 
in diameter, the roadway embankment shall be con- 
structed to an elevation of thirty (30) inches above the 
grade proposed for the bottom of the pipe, after which 
the trench shall be excavated and the pipe installed. 


METHOD B 


The new embankment shall be constructed and com- 
pacted to an elevation above the top of the pipe equal 
to the external diameter of the pipe and to a width 
each side of the pipe of not less than five times the dia- 
meter of the pipe, after which the trench shall be 
excavated and the pipe installed. 

After the pipe has been installed, backfill material 
shall be placed. Material for use as backfill up to the 
top of the pipe shall be granular material approved by 
the engineer and shall be well compacted. Backfill 
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between the top of the pipe and a point above the pipe 
equal to the external diameter of the pipe shall be placed 
in as loose as possible condition. At the time backfill 
material is placed above the pipe, the vertical surfaces 
of the trench above the top of the pipe shall not be 
more than one (1) foot outside the dimension of the 


pipe. 


55.0 Laying Pipe—General. Mortar for joining pipe 
sections shali be composed of not less than one part 
Portland cement to two parts of clean, well graded 
sand. Mortar sand shall conform to the requirements of 
Section 90 of these specifications. The contractor shall 
determine his source of supply of sand for use in mortar 
a sufficient time in advance of pipe laying operations to 
permit sampling and testing before use, and no mortar 
shall be used until the sand has been approved by the 
engineer. 

The consistency of joining mortar shall be such as 
to adhere to the ends of the pipe while being laid and 
may be easily squeezed out of the joint when the pipe 
sections are pressed together. 

Pointing and banding mortar shall be plastic, and of 
such consistency that it will readily adhere to the pipe. 
All mortar shall be used within thirty (30) minutes after 
mixing with water. 

Immediately before placing each section of pipe in final 
position for joining, the bedding for the pipe shall be 
checked for firmness and uniformity of surface. 

In advance of joining sections of pipe, the ends of 
each section shall be washed clean with a wet brush, 
and immediately prior to placing mortar and joining 
the sections, the ends shall be thoroughly wetted. 

Pipe sections shall be checked for alignment and grade 
at the time of joining the sections. If an adjustment in 
alignment or grade is necessary after making the joint, 
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additional mortar shall be firmly pressed into the joint, 
and in the case of pipes less than twenty-four (24) 
inches in diameter, the internal and external surfaces 
of the joints shall be brushed. 

In order to prevent joining mortar from prematurely 
setting, the ends of the pipe lines shall be covered in 
such a manner as to prohibit the flow of air during the 
time the mortar is in a plastic condition. 

The interior of the pipe shall be kept free of dirt, 
excess mortar, and other foreign material as the pipe 
laying progresses, and left clean at the completion of 
the work. Any pipe which is not in true alignment or 
which shows any undue settlement after laying, or is 
damaged, shall be taken up and relaid at the contractor’s 
expense. 

Free water shall not be allowed to come in contact 
with the pipe line until the mortar in the joints has set 
at least twenty-four (24) hours. 

Concrete pipe with eliptical reinforcing shall be suit- 
ably marked to clearly indicate the top and bottom of 
the pipe. 


55.6 Laying Culvert Pipe. The first section of pipe 
to be laid shall be firmly placed to the designated line 
and grade at the outlet end with the groove end or 
bell end pointing in the direction to be followed by the 
pipe laying. 

Abutting ends of the sections of pipe to be jointed 
shall then be cleaned and wetted, after which joining 
mortar shall be firmly placed into the lower half of the 
groove end of the previously laid section. Joining mortar 
shall be firmly placed on the top half of the tongue 
end of the section to be jointed which shall then be 
inserted truly and snugly into the groove end of the 
section previously laid, so as to completely fill the joint. 

The interior joint shall then be either brushed or 


384 


REINFORCED CONCRETE PIPE CULVERTS 55.7 


pointed and all surplus mortar removed from the pipe. 
The external space between the ends of the jointed 
pipe shall be firmly filled from the outside with laying 
mortar. 

When pipe with self-centering joints and without an 
inside pointing recess is furnished, the inside shoulder 
of the groove end of each section shall first be lightly 
plastered or buttered with joining mortar after which 
the pipe ends shall be firmly fitted together in such a 
way that the tongue end of each section fits snugly into 
the groove end of the preceding section in order to 
center the joint and form a true flow line. The inside 
joints shall be troweled or brushed smooth and excess 
mortar removed from the pipe. The outside joint recesses 
shall then be filled with mortar, after which backfilling 
shall be performed as specified. 

When pipe is furnished with self-centering joints with 
both inside and outside pointing recesses, the pipe shall 
be firmly fitted together in such a way that the tongue 
end of each section fits snugly into the groove end of 
each preceding section in order to center the joint and 
to form a true flow line, after which the inside joint 
recess shall be firmly filled with pointing mortar and 
then troweled or brushed smooth and excess mortar 
removed from the pipe, after which backfilling shall be 
performed as specified. 

Backfill of the pipe trench may be completed while 
the joint mortar is still plastic. Should the joint mortar 
become set before the backfill is placed, backfilling of 
the trench shall not be commenced within sixteen (16) 
hours of jointing the pipe sections. 


55.7 Rubber Gasketed Joints. Reinforced concrete 
pipe siphons shall be connected by flexible, watertight, 
rubber gasketed joints. 

Reinforced concrete culvert pipe, connected by flexible, 
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watertight, rubber gasketed joints may be used in lieu 
of other types of joints. 

The rubber gaskets shall be endless rubber rings 
conforming to the following requirements: 

All rubber gaskets shall be extruded or molded and 
cured in such a manner that any cross section will be 
dense, homogeneous, and free from porosity, blisters, 
pittings and other imperfections. The gaskets shall be 
extruded or molded within a tolerance of plus or minus 
one thirty-second (%2) inch on any diameter measured 
at any cross section. The rubber gasket shall be fabri- 
cated from a high-grade compound. The basic polymer 
shall be natural rubber or a copolymer of butadiene and 
styrene, or a blend of both. The compound shall contain 
no factice, and shall have the following characteristics: 


Tensile strength, pounds per 


square ifich Smiinimium.2 oe eee eS 2,300 
Elongation at break, percent, minimum.............. 425 
Shore durometer, Type A......2...2.-:cc::c::cecceceeeeccceeeees 40 to 65 


The physical properties of the rubber compound will 
be determined by tests performed in accordance with 
current ASTM Designations: D412 and D676. 

In advance of joining sections of pipe, the rubber 
gaskets shall be properly lubricated with a suitable 
vegetable compound soap or rubber lubricant. 

After the pipe has been laid, the outer and inner 
annular space between pipe sections shall be completely 
filled with cement mortar, except that no mortar shall 
be required if the space is three-sixteenths (34.) inch or 
less in width. Where reinforced concrete collars or bells 
with rubber gaskets are used at the pipe joints, mortar 
will not be required in the outer annular space. Where 
pipes are used with exposed metal surfaces at the joint, 
both the inner and outer annular joint spaces between 
pipe sections must be completely filled with cement 
mortar, except that pipes less than twenty-four (24) 
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inches in diameter may be pointed inside by brushing 
smooth and removing all surplus mortar. The rubber 
gasket shall be the sole element depended upon to make 
the joint watertight for the purposes intended. 


55.8 Method ef Measurement. The lengths of rein- 
forced pipe culverts, siphons and conduits to be paid for 
shall be the actual number of linear feet of culvert in 
place, but this length shall not be greater than shown 
on the plans or specified by the engineer. When cut offs 
are ordered in the field or are cut off flush with the out- 
side face of the headwall, full allowance shall be made 
for necessary lengths of pipe cut off. 

When precast concrete flared end sections are installed, 
the full circle portions of such end sections will be 
included in the payment for the end sections and will 
not be measured for payment as a portion of the pipe. 

Concrete pipe elbows will be paid for at the price 
per linear foot for the size of pipe involved, measured 
along the centerline. 


55.9 Basis of Payment. This item, measured as pro- 
vided above, shall be paid for at the contract unit price 


bid per linear foot for inch Reinforced Concrete 
Pipe Class’ 0) paul el inch Reinforced Concrete 
Siphon Pipe Class , as the case may be, which 


payment shall be full compensation for furnishing all 
labor, materials, tools, supplies and equipment, and doing 
all the work involved in furnishing and installing the 
pipe complete in place as herein specified, except excava- 
tion, backfill and headwall construction. 

Excavation shall be measured and paid for as pro- 
vided in Section 21. 

Backfill, involved in installing the pipe, including the 
furnishing and placing of suitable material for pipe 
foundation, when necessary to provide adequate support 
for the pipe where a firm foundation is not encountered, 
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or where rock, hard clay, etc., is encountered, as herein 
specified, shall be paid for as provided in Section 22 and 
Section 23 respectively of these specifications. 

Concrete or masonry headwalls shall be paid for at 
the contract unit prices for items of work involved. 

The contract unit price paid each for Precast End 
Sections shall include full compensation for furnishing 
all labor, materials, tools, supplies and equipment and 
doing all the work involved in furnishing and installing 
the end sections complete in place. 


SECTION 56—NON-REINFORCED CONCRETE 
AND CLAY PIPE 


56.1 Description. This item shall consist of furnish- 
ing and installing non-reinforced concrete pipe or clay 
culvert pipe of the kind, sizes and dimensions shown on 
the plans or ordered by the engineer and in accordance 
with the provisions herein prescribed. 

Non-reinforced pipe may be either standard or heavy- 
wall. The standard non-reinforced concrete pipe shall be 
installed as irrigation pipe lines and for other drainage 
purposes and the heavy wall concrete pipe shall be used 
in lieu of reinforced concrete culvert pipe when so speci- 
fied in the plans or in the special provisions. 

Standard non-reinforced concrete pipe is not to be 
placed under the roadbed. 

Clay culvert pipe shall be installed as shown on the 
plans or ordered by the engineer. 


56.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


Gliny Culvert’ Pipe... ee ee eee Section 103 
Heavy Wall Concrete Culvert Pipe.................. Section 104 
Non-Reinforced Concrete Pipe..................22..... Section 106 
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56.3 Construction Methods. The provisions of Arti- 
cles 55.3, 55.4 and 55.5 shall apply where applicable. 

External bands of mortar shall be placed around the 
pipe joints as herein specified. Several sections of pipe 
shall be joined before commencing banding operations, 
but the placing of external bands shall never be more 
than five (5) lengths of pipe behind joining operations. 

Immediately in advance of placing external band mor- 
tar, the external surface of the pipe sections at the 
joint shall be thoroughly cleaned and wetted to insure 
proper bonding of the band mortar with the pipe. Care 
shall be exercised to make a union between the band and 
the mortar which was placed under the joint before the 
pipe sections were abutted. The band shall not be less 
than three-eighths (%%) inch thick at the pipe joint and 
shall be approximately four (4) inches wide, overlapping 
the abutting ends of the pipe sections approximately two 
(2) inches. The edges of the band shall adhere to the 
pipe surface to prevent peeling and shall be finished in a 
workmanlike manner. 

While the joint mortar is still plastic, selected backfill 
material (Sandy material if available) of such size that 
all will pass a one-half (14) inch sieve and not more than 
five (5) percent will pass a No. 200 sieve, shall be care- 
fully and loosely placed around and over the pipe line 
for the full width of the trench and to an elevation of 
approximately one (1) foot above the top of the pipe, 
after which the backfill shall be moistened, but not 
saturated with water. Moistening of the backfill shall 
be completed within twenty-four (24) hours after plac- 
ing. The remainder of the trench backfill shall be placed 
while the joint mortar is plastic or such backfill shall 
not be placed within sixteen (16) hours of jointing the 
pipe. 

Water shall not be turned into the pipe line until all 
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backfilling is completed, and in no case within twenty- 
four (24) hours of finishing the pipe joints. Maximum 
hydrostatic pressure shall not be applied to the pipe 
line within three (8) days of finishing the pipe joints. 

Flexible, watertight rubber gasketed joints as speci- 
fied in Article 55.7 may be used in lieu of other types of 
joints. 

When irrigation or sewer pipe is placed outside the 
right-of-way limits the initial covering of backfill mate- 
rial shall be fine earth or sand approved by the engineer. 
Placing the remainder of the trench backfill in layers and 
compacting to a relative compaction of ninety (90) per- 
cent will not be required. 

Openings shall be cut into irrigation or sewer pipe and 
connections made thereto as shown on the plans or 
directed by the engineer. 

Openings shall be cut to proper sizes. Connections shall 
be cut to fit closely and shall be strongly cemented to the 
pipe with banding mortar. In all cases, the area of pipe 
where the connection is made shall be clean and wet 
when the mortar is applied. 


56.4 Method of Measurement. The lengths of non- 
reinforced concrete pipe, heavy wall concrete culvert 
pipe and clay pipe to be paid for shall be the actual num- 
ber of linear feet of culvert in place, but this length shall 
not be greater than shown on the plans or specified by 
the engineer. When cut offs are ordered in the field or 
are cut off flush with the outside face of the headwall, 
full allowance shall be made for necessary lengths of 
pipe cut off. 

When precast concrete flared end sections are installed, 
the full circle portions of such end sections will be 
included in the payment for the end sections and will 
not be measured for payment as a portion of the pipe. 

Concrete pipe elbows will be paid for at the price per 
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linear foot for the size of pipe involved, measured along 
the centerline. 


56.5 Basis of Payment. This item, measured as 
provided above, shall be paid for at the contract unit 


price bid per linear foot for —_..___. inch Non-Reinforced 
Concrete Pipe, inch Heavy Wall Concrete Cul- 
Verte IDG, nana inchs Clays Pipe.or 2... inch Clay 


Culvert Pipe as the case may be, which payment 
shall be full compensation for furnishing all labor, mate- 
rials, tools, supplies and equipment, and doing all the 
work involved in furnishing and installing the pipe com- 
plete in place as herein specified, except excavation, back- 
fill, and headwall construction. 

Excavation shall be measured and paid for as provided 
in Section 21. 

Backfill, involved in oetaltiie the pipe, including the 
furnishing and placing of suitable material for pipe 
foundation, when necessary to provide adequate support 
for the pipe where a firm foundation is not encountered, 
or where rock, hard clay, etc., is encountered, as herein 
specified, shall be paid for as provided in Section 22 and 
Section 23, respectively, of these specifications. 

Concrete or masonry headwalls shall be paid for at the 
contract unit prices for items of work involved. 

The contract unit price paid each for Precast End 
Sections shall include full compensation for furnish- 
ing all labor, materials, tools, supplies and equipment 
and doing all the work involved in furnishing and install- 
ing the end sections complete in place. 


SECTION 57—STRUCTURAL PLATE CULVERTS 


57.1 Description. This item consists of furnishing 
and field assembling galvanized corrugated metal plates 
to form full circular or part circular culverts at loca- 
tions shown on the plans or as directed by the engineer, 
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all in accordance with these specifications and to the lines 
and grades given. 


57.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
finished work and shall comply with all the requirements 
for such materials as set out in this specification and in 
Part III, Material Details. Specific reference to Part HI 
is as follows: 


Plates for Structural 
PlaterwPipesandsArches.... sees.) eee, Section 101 


57.3 Assembling. The culverts shall be assembled 
of plates of the gages indicated on the plans or in the 
proposal. 

Damage to the spelter coating shall be repaired in 
accordance with the requirements of Section 54 of these 
specifications. 


57.4 Construction Methods. Field assembled plate 
culverts shall be laid in a trench excavated true to the 
lines and grades established by the engineer. The trench 
shall be excavated with a square bottom and two (2) feet 
wider than the diameter of the culvert. The trench shall 
be graded to afford a firm and uniform bearing through- 
out the entire length of the culvert. Where the culvert 
is to be installed in new embankment, the embankment 
shall be constructed to the elevation as shown on the 
plans and for a distance each side of the culvert of not 
less than five times the diameter of the culvert, after 
which the trench shall be excavated and the culvert 
installed, except that when the culvert is to be installed 
on a steep slope or at a difficult location, the height of 
embankment to be constructed in advance of installing 
the culvert may be varied as directed by the engineer. 

Plates forming the bottom of the culvert shall be laid 
first for the entire length of the culvert beginning at the 


O92 


STRUCTURAL PLATE CULVERTS 57.4 


downstream end. The side and top plates shall then be 
placed beginning at the upstream end and the work 
continued until all the plates are in position. Only a 
sufficient number of bolts shall be placed in each seam 
to hold the plates in position until the pipe periphery 
is completely assembled. The units shall not be tightened 
until all plates are in place and the full periphery com- 
pleted. 

In advance of placing any backfill material around 
full circle field assembled culverts, the full length of each 
culvert shall be distorted from a true circle by means of 
timber struts and sills placed in accordance with the 
details shown on the plans. 

Unless otherwise specified, the field assembled pipes 
shall be timber strutted vertically three (3) percent out 
of round before placing of the fill. 

The pipe shall be deformed the required amount by 
means of suitable jacks. 

Strutting shall be carried uniformly from end to end 
of the pipe or pipes without headwalls. When headwalls 
are used there shall be no elongation of the ends of the 
pipe, but such elongation shall be between the shoulder 
points of the roadway. The struts shall be left in place 
until the fill is complete and compacted, unless otherwise 
ordered by the engineer. Removal of struts shall be at 
the expense of the contractor. 

Where it is necessary to jack and strut structural 
plate culverts and if the contractor so elects, he may 
supply structural plate pipe with the vertical diameter 
increased five (5) percent by factory methods during 
the manufacture of the plates. Where eliptically formed 
plates are furnished, strutting will not be required when 
suitable granular material is used for backfill; if backfill 
is plastic, the eliptically formed culvert shall have timber 
struts wedged in place without causing further elonga- 
tion. 
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The manufacturer recommendations and instructions 
shall be carefully followed in the installation of any 
structural plate culvert. 


57.5 Backfillinge. The outside of assembled culvert 
shall be given a thorough coating of an approved asphalt 
waterproofing material. 

After the culvert has been assembled in position, the 
trench shall be backfilled in accordance with the require- 
ments of this section and the requirements of Section 
22 of these specifications. 

The backfill material shall be deposited in layers uni- 
formly on both sides of the pipe and shall be thoroughly 
tamped with mechanical tampers to not less than three- 
quarters of the height of the structure. The remainder 
of the backfill material shall be evenly distributed around 
and over the pipe (or arch) and thoroughly compacted. 
Dumping material on one side only will not be allowed. 
The fill material next to the pipe (or arch) shall be sand, 
fine gravel or pulverized earth free of stones, vegetation 
or other deleterious matter. 

The backfill shall be compacted with mechanical tamp- 
ers to not less than the three-quarter point of the pipe 
uniformly on both sides. Mechanical tampers shall con- 
form to the requirements of Section 22 of these specifi- 
cations. 

Where indicated on the plans the ends of the culvert 
shall be protected by concrete or masonry headwalls 
constructed as shown on the plans. When headwalls 
are installed, the ends of pipe shall be neatly cut off 
flush with the outside face of the headwall. 


57.6 Method of Measurement. The quantity of 
structural plate culverts to be paid for as follows: ! 

Structural plate culverts with straight and vertical 
ends shall be measured in feet, end to end of metal, on 
the centerline of the structure. 
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Pipes with ends skewed or beveled, or both, shall be 
measured on the shortest and longest length and the 
average taken as the footage to be paid for. 


57.7 Basis of Payment. This item, measured as 
provided above, shall be paid for at the contract unit 


price per linear foot for inch Structural Plate 
Pipe (number of plates and gage), inch Struc- 
tural Plate-Arch, or inch Structural Plate Pipe- 


Arch, as the case may be, which payment shall be 
full compensation for furnishing, handling, erecting and 
installing the structure, and for all materials, labor, 
equipment, tools and incidentals necessary to complete 
this item. 

Necessary excavation shall be measured and paid for 
as provided under Section 21. 

Backfill, including mechanical tamping and the amount 
necessary to replace excavation below the grade of the 
pipe when required due to the character of material 
encountered, shall be measured and paid for as specified 
under Section 22 and Section 23, respectively. 


SECTION 58—RELAYING CULVERT PIPE 


58.1 Description. This item shall consist of cleaning 
and relaying corrugated metal culvert pipe, previously 
removed, at the points called for on the plans or ordered 
by the engineer. 


58.2 Construction Methods. The pipe shall be thor- 
oughly cleaned to remove all foreign matter. Rust spots 
shall be thoroughly brushed with a wire brush and such 
cleaned spots shall be painted with an approved asphalt 
paint. The pipe shall then be laid in the manner pre- 
seribed for setting culvert pipe in Section 54. 


58.3 Method of Measurement. The quantity to be 
paid for shall be the actual number of linear feet of 
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culvert pipe, regardless of the size, relayed in the com- 
pleted and accepted work. 


58.4 Basis of Payment. The quantity of culvert pipe 
relayed, measured as provided above, shall be paid for 
at the contract unit price per linear foot for Relay 
Culvert Pipe, which price shall be full compensation for 
cutting to lengths, cleaning and relaying the pipe, for 
necessary couplings to attach to existing pipes, and 
for all labor, materials, tools, supplies, equipment, and 
incidentals necessary to complete the work. 

Necessary excavation shall be measured and paid for 
as provided under Section 21. 

Backfill, necessary to replace excavation or backfill 
below the grade of the pipe when required due to the 
character of the material encountered, shall be paid 
for as specified under Section 22 or Section 23, respec- 
tively. 


SECTION 59—MOVING PIPE CULVERT 
HEADWALLS 


59.1 Description. This item shall consist of the 
removal of existing corrugated metal pipe culvert head- 
walls and the resetting of the headwalls at the location 
and to the elevations shown on the plans or ordered by 
the engineer. 


59.2 Construction Methods. Fill shall be removed 
from around the headwall and for about two (2) feet 
along the pipe, and the pipe shall be cut smoothly along 
a plane perpendicular to its centerline at a point about 
one (1) foot back of the headwall. The headwall shall 
then be removed to its new location, as directed by the 
engineer, and placed upon a firm foundation excavated to 
the lines and grades as staked. Care shall be exercised 
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in the moving operation, and any headwall broken or 
damaged by the contractor’s negligence shall be replaced 
by him at his expense. The section of pipe projecting 
from the headwall shall be connected with the remainder 
of the specified length of culvert pipe by means of band 
couplings to form a continuous culvert having the 
required grade and alignment. When indicated on the 
plans or directed by the engineer, the connection shall 
be made with concrete collars in lieu of band couplings. 
Backfilling of the headwall in its new position and of 
the excavation from which it was removed, if required 
by the engineer, shall be performed as specified for back- 
fill, Section 22. 


59.3. Method of Measurement and Basis of Payment. 
The number of headwalls moved in the completed and 
accepted work shall be paid for at the contract unit price 
each for Move Pipe Culvert Headwalls, which price 
shall be full compensation for cutting existing pipe, mov- 
ing and resetting the headwalls, including the section 
of pipe attached to the headwall, and for all labor, mate- 
rials, tools, supplies, equipment and incidentals neces- 
sary to complete the work. 

Excavation necessary for removing and resetting the 
headwalls shall be measured and paid for as set forth 
under Section 21. 

Backfill shall be measured and paid for as specified in 
Section 22. 


SECTION 60—UNDERDRAINS 


60.1 Description. This item shall consist of the 
installation of tile or perforated pipe underdrains, as 
specified, of the size and at the locations, true to line 
and grade, shown on the plans or ordered by the engi- 
neer. 
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60.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


Waters 22i.3 Dl ket Bede 2 oo Lea ee eee Section 80 
Backfill For Underdrains......................-.-0000000..+- Section 86 
Portland | Cements... x235.4i0 24ers Section 96 
Corrugated Metal Pipe Underdrains.............. Section 102 


Tile underdrains shall conform to the requirements of 
the current AASHO Designation: M66. 


60.3. Trenching. A trench shall be excavated with a 
minimum width equal to the outside diameter of the 
pipe plus twelve (12) inches, and to the depth approxi- 
mately six (6) inches below the grade shown on the 
plans or ordered by the engineer. 

The space below the grade shall be filled with the 
required drain backfill throughout its entire length, 
thoroughly compacted, and brought to a uniform grade. 
All material excavated from trenches, not required for 
backfilling, nor usable in the roadway, shall be removed 
and disposed of by the contractor. 


60.4 Laying Pipe. Bell and spigot tile shall be laid 
upgrade with the bell end upgrade and the spigot end 
not quite fully entered in the adjacent bell. Pipe shall 
be laid, true to line and grade, with a uniform bearing 
under the full length of the barrel. The pipe joints shall 
then be covered with two-ply tar paper strips not less 
than six (6) inches in width and of sufficient length to 
permit the ends being turned outward and laid flat on 
the bottom course of drain backfill on either side of the 
pipe for a distance of three (3) inches. 

Perforated pipe shall be laid with the perforations at 
the bottom of the pipe and the sections joined with band 
couplers. The pipe shall be firmly bedded throughout its 
length. 
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60.5 Backfilling. After the pipe has been laid and 
approved by the engineer, drain backfill shall be placed 
carefully around and over the pipe to within twelve (12) 
inches of the ground surface or if the underdrain is 
within the roadbed subgrade area, the drain backfill shall 
be brought to subgrade elevation, or as directed by the 
engineer. This material shall be placed in layers not 
exceeding six (6) inches in thickness, and each layer 
shall be thoroughly tamped and compacted with an 
approved tamping tool. The upper twelve (12) inches of 
the trench shall then be filled with suitable material of 
either porous or impervious type, as directed by the 
engineer, and thoroughly compacted. 

If an item for grouting drain backfill is shown in the 
proposal, drain backfill which has been thoroughly com- 
pacted shall be covered with a thick grout not less than 
one (1) inch in thickness. The grout shall be composed 
of one part Portland cement and five parts sand and 
shall be prepared in accordance with Article 65.4. This 
grout shall be thoroughly tamped to provide an impervi- 
ous layer over the entire surface of the drain backfill. 


60.6 Method of Measurement. The length of under- 
drain to be paid for shall be the actual number of linear 
feet, measured along its axis, complete in place and 
accepted. 

The quantity of grouted drain backfill to be paid for 
shall be the actual number of linear feet of drain grouted, 
measured along the longitudinal axis of the drain, in the 
completed and accepted work. 

The quantity of excavation to be paid for shall be the 
number of cubic yards removed to the depth specified, 
except that the width to be paid for shall be limited by 
vertical surfaces whose distance apart shall be the exte- 
rior diameter of the pipe plus twelve (12) inches. 

The quantity of drain backfill to be paid for shall be 
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the number of cubic yards of backfill complete in place 
and accepted, except that no quantities shall be paid 
for outside of vertical planes whose distance apart is 
equal to the exterior diameter of the drain plus twelve 
(12) inches. Backfill placed to a depth greater than six 
(6) inches below the drain shall not be paid for unless 
ordered by the engineer. 


60.7 Basis of Payment. The quantity of underdrain 
laid, measured as provided above, shall be paid for at 
the contract unit price per linear foot for inch 
Tilew Undergrains OV inch Perforated Under- 
drain, as the case may be, which price shall be full 
compensation for furnishing and installing the pipe, 
including special sections where needed, for all connec- 
tions to existing pipes or structures, and for all labor, 
materials, tools, supplies, equipment and incidentals 
necessary to complete the work. 

The quantity of excavation, measured as provided 
above, shall be paid for as specified under Section 21. 

The quantity of bedding and backfill, measured as 
provided above, shall be paid for at the contract unit 
price per cubic yard for Drain Backfill, which price 
shall be full compensation for stripping pit, crushing, 
screening, loading, hauling, placing, and tamping back- 
fill and for furnishing all labor, materials, tools, sup- 
plies, equipment, and incidentals necessary to complete 
the work. 

The quantity of grouted drain backfill, measured as 
provided above, shall be paid for at the contract unit 
price per linear foot for Grouting Drain Backfill, which 
price shall be full compensation for furnishing all labor, 
materials, tools, supplies, equipment and _ incidentals 
necessary to complete the work. 
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SECTION 61—METAL EMBANKMENT 
PROTECTORS 


61.1 Description. This item shall consist of furnish- 
ing and installing corrugated metal downdrain pipe and 
asphaltic coated corrugated metal embankment protec- 
tors conforming to these specifications and of the size 
and dimension shown on the plans, and in conformity 
with the lines and grades shown on the plans or ordered 
by the engineer. 


61.2 Materials. Embankment protectors and down- 
drain pipe shall be fabricated of galvanized corrugated 
metal of not less than No. 16 gage, conforming to any 
one of the types specified in the current Standard 
Specifications for Corrugated Metal Pipe Underdrains, 
AASHO Designation: M136, except that the pipe shall 
not be perforated as required therein. 

Embankment protectors shall be coated at the plant 
before shipment with an approved asphaltic dip. The 
downdrain pipe shall be asphalt coated when indicated 
in the proposal. 


61.3 Construction Methods. The embankment pro- 
tector outlet pipe shall be connected to a downdrain pipe 
of the dimensions shown on the plans by means of a 
band coupler or a slip joint. 

Embankment protectors shall be installed at the out- 
side edge of the embankment gutters or in shoulder 
dikes to carry drainage from the roadbed down the 
embankment slopes to protect the slopes and shoulders 
from erosion. The entrance device shall be so installed 
as to prevent water from percolating around the struc- 
ture and care shall be taken to prevent the structure 
from being undermined. The seal between the structure 
and the surrounding earth shall be made watertight. The 
embankment protectors shall be placed in such a manner 
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that the lower edge of the opening will be from three 
(3) inches to six (6) inches below the bottom of the 
gutter flow line. 

A galvanized metal downdrain pipe shall be securely 
fastened to the receiving chamber and shall be installed 
and handled in the manner specified in Section 54, with 
the exception that, where it is not possible to provide 
a trench for the installation, the pipe shall be securely 
anchored to the surface of the ground, as provided in 
the plans or directed. 


61.4 Method of Measurement. The embankment 
protector assembly, including two (2) feet of outlet pipe 
as shown on the standard plan, will be measured by the 
unit complete in place. 

The length of corrugated metal downdrain pipe to 
be paid for shall be the actual number of linear feet of 
downdrain pipe in place, exclusive of the two (2) feet 
of outlet pipe attached to the embankment protector as — 
provided above for measurement of embankment pro- 
tectors. 


61.5 Basis of Payment. The accepted quantities of 
this item measured as provided above shall be paid for 
at the contract unit price bid each for Embankment 
Protectors, which payment shall be full compensation 
for furnishing all labor, materials, tools, supplies and 
equipment and doing all the work involved in furnish- 
ing and installing the embankment protector complete 
in place as herein specified and as shown on the plans. 

Full compensation for all excavation and backfill 
involved in installing the embankment protectors shall 
be considered as included in the contract unit price paid — 
for the embankment protector downdrain pipe and no 
separate payment will be made therefor. 

Corrugated metal pipe downdrains measured as pro- 
vided above shall be paid for at the contract unit price 
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bid per linear foot for inch Corrugated Metal 
Pipe Downdrain, which payment shall be full com- 
pensation for furnishing the pipe, band couplers, or slip 
joints, and for doing all the work involved in installing 
the downdrain pipe complete in place as herein speci- 
fied, including the necessary excavation and backfill. 


SECTION 62—CATCH BASINS, INLETS 
AND MANHOLES 


62.1 Description. This item shall consist of the con- 
struction of catch basins, inlets, or manholes of Portland 
cement concrete, together with the necessary drains, 
grates, or covers at points and of the designs shown on 
the plans and in conformity with these specifications. 


62.2 Materials. A!l materials shall conform to the 
requirements of Part III, Material Details. Specific 
references to Part III are as follows: 


Ret ee, See Cee Se ee Seton A ORDA Gane, Neuen eye Section 80 
Coarse Aggregate for Portland Cement 

(FONCPOLG I. ore. ene Ses ATE ee A. coe: Section 85 
Fine Aggregate for Portland Cement 

Con CTCL Ate see wn ee oe Eee 5h Section 88 
Portland. Canient: weees.. © his 8 pe: leew Si eae, 2s) Section 96 
Structural, Rivet, and Eyebar Steel...................... Section 97 
GEAVeIT ON aa Stine so Slee ee ee ee Section 98 


62.3 Construction Details. Catch basins, inlets, and 
manholes shall be constructed in accordance with all of 
the requirements of Section 45. Inlet and outlet pipes 
shall be placed prior to pouring concrete. 

Grates shall be set in full mortar beds or otherwise 
secured as shown on the plans. Mortar for setting grates 
shall be mixed in the proportions of one part cement to 
three parts of fine aggregate. Grates shall be set accu- 
rately to the final elevation so that no subsequent adjust- 
ments will be necessary. Concrete covers, when indicated 
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on the plans, shall be constructed in such manner that 
they will fit snugly and be readily removable. Structural 
steel grates shall be painted as specified in Section 51. 


62.4 Method of Measurement. Grates of either cast 
iron or structural steel, as indicated on the plans, shall 
be measured in pounds. The weight of castings shall be 
computed from the dimensions shown on the approved 
shop drawings, assuming the cast iron to weigh four 
hundred and fifty (450) pounds per cubic foot, with an 
allowance of ten (10) percent for fillets and overrun. 
The weight of structural steel grates shall be computed 
from the dimensions shown on the approved shop draw- 
ings, in accordance with Section 48. 


62.5 Basis of Payment. Concrete shall be measured 
and paid for as specified in Section 45. 

Reinforcing steel shall be measured and paid for as 
specified in Section 47. 

Grates, measured as provided above, shall be paid for 
at the contract unit price per pound for Castings or 
Structural Steel Grates, as the case may be, which 
price shall be full compensation for furnishing, fabricat- 
ing, and installing grates, and for all labor, materials, 
tools, supplies, equipment, and incidentals necessary to 
complete the work. 

Necessary excavation shall be measured and paid for 
in accordance with Section 21. 

Backfill shall be measured and paid for in accordance 
with Section 22. 

Inlet and outlet pipes shall be measured and paid for 
in accordance with the specifications for the particular 
type of pipe required. 


SECTION 63 
(Blank) 
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SECTION 64—RIPRAP 


64.1 Description. This item shall consist of furnish- 
ing and placing riprap (with or without grout), heavy 
riprap or sacked Portland cement concrete riprap, as 
the case may be, in accordance with the requirements 
of the plans and these specifications. 


64.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific 
references to Part III are as follows: 


Ae eae ae Pee Beedle Med 6 og MAS Be EPO pe Section 80 
Stone for Masonry and Riprap.............................. Section 87 
PRECIO TIN A ETMOIIGS sooo sie ian ee Ae ee en ee Section 96 


When so provided, waste concrete slabs may be sub- 
stituted for the above-designated stone. In such case, 
the concrete shall be sound and the slabs shall meet the 
size requirements as specified for stone. 

Unless otherwise provided in the special provisions, 
aggregate for use in sacked concrete riprap shall con- 
sist of river run material of a sandy, gravelly nature, 
clean and free from roots, vegetable matter and other 
deleterious substances. When tested on laboratory sieves, 
river run material shall conform to the following grad- 
ing requirements: 


PASSTIOVA DAAC SIEVE... be te 80% to 100% 
PAssine aN. 200 sievery spe a es 0% to 4% 


64.3 Construction Methods. (a) Excavation. The bed 

for the riprap shall be properly trimmed and shaped. 

(b) Placing Riprap. Stone placed below the water 

line shall be distributed so that the minimum thickness 
of the riprap is not less than that specified. 

Stone placed above the water line shall be placed by 
hand. It shall be laid with close, broken joints and shall 
be firmly bedded into the slope and against the adjoin- 
ing stones. The stones shall be laid perpendicular to the 
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slope with the ends in contact. The riprap shall be 
thoroughly compacted as construction progresses and 
the finished surface shall present an even, tight surface. 
The larger stone shall be placed in the lower courses. 
Interstices between stones shall be chinked with spalls 
firmly rammed into place. 

Unless otherwise provided, riprap shall be at least 
twelve (12) inches in thickness, measured perpendicular 
to the slope. The surface of riprap placed above the 
water line shall not vary from the theoretical surface 
by more than three (8) inches at any point. 

(c) Placing Heavy Riprap. Heavy riprap may be 
placed by any mechanical means that will produce a 
complete job within reasonable tolerances of the typical 
section shown on the plans. Heavy riprap shall be not 
less than twenty (20) inches thick. Hand work will be 
limited to the amount necessary to fill large voids or to 
correct segregated areas. 

(d) Grouted Riprap. When grouted riprap is speci- 
fied, the stone shall be laid as set forth above for riprap 
placed above the water line. The spaces between the 
stones shall then be filled with cement mortar. Sufficient 
mortar shall be used to completely fill all voids, except 
that the face surface of the stone shall be left exposed. 

Grout shall be composed of one part by volume of 
Portland cement and three parts by volume of sand and 
shall be of such consistency that it will fill voids in the 
riprap. Mixing shall be as specified in Section 65. After 
grouting is completed, the surface shall be cured as 
specified in Section 45 for a period of at least three (3) 
days. 

(e) Sacked Portland Cement Concrete Riprap. The 
mixed concrete shall contain three hundred seventy-six 
(876) pounds (4 sacks) of Portland cement per cubic 
yard. 

The amount of water added at the time of mixing 
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shall be such as will produce a mixture with a slump of 
from three (3) inches to five (5) inches when tested 
in accordance with the method described in Section 44 
of these specifications. 

Sacks for concrete riprap shall be made of at least 
ten (10) ounce burlap and shall be approximately nine- 
teen and one-half (1914) inches by thirty-six (36) 
inches measured inside the seams when the sack is laid 
flat. The capacity of each sack shall be approximately 
one and twenty-five hundredths (1.25) cubic feet. Sound 
reclaimed sacks may be used. The sacks shall be filled 
with concrete, loosely placed so as to leave room for 
folding at the top, the fold to be just enough to retain 
the concrete at the time of placing. Not more than one 
(1) cubic foot of concrete shall be placed in each sack. 
Immediately after being filled with concrete, the sacks 
shall be placed and lightly trampled to cause them to 
conform with the earth face and with adjacent sacks in 
place. 

The slopes on which the sacked concrete riprap is to 
be placed shall be finished true to line and grade. The 
first course shall consist of a double row of stretchers 
laid in a neatly trimmed trench, and the second course 
shall consist of a single row of headers. The third and 
remaining courses shall consist of stretchers and shall be 
placed in such a manner that joints in succeeding courses 
are staggered. All dirt and debris shall be removed from 
the top of the sacks before the next course is laid 
thereon. Stretchers shall be placed so that the folded 
ends will not be adjacent. Headers shall be placed with 
the folds toward the earth face. Not more than four 
vertical courses of sacks shall be placed in any tier until 
initial set has taken place in the first course of any such 
tier. 

When, in the opinion of the engineer, there will not 
be proper bearing or bond for the concrete due to delays 
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in placing succeeding layers of sacks or due to the work 
having been hampered by storms, or mud, or for any 
cause, a small trench shall be excavated back of the 
row of sacks already in place, which trench shall be 
filled with fresh concrete before the next layer of sacks 
is laid. Excavating these trenches will be paid for as 
structure excavation and concrete placed in the trenches 
will be paid for at the price per cubic yard for sacked 
concrete riprap. | 

Sacked concrete riprap shall be cured by covering 
with a blanket of wet earth or by sprinkling with a fine 
spray of water every two (2) hours during the daytime 
for a period of four (4) days. 


64.4 Method of Measurement. Stone riprap shall be 
measured by the cubic yard in place in the completed 
work, and the quantity thereof to be paid for shall be 
the summation of cubic yards of such riprap incor- 
porated in the work in accordance with the contract. 
Sacked concrete riprap will be measured at the mixer 
by the cubic yard. Only accepted work will be measured 
for payment, and the computation of the quantity 
thereof will be based on the volume within the limiting 
dimensions designated on the plans or as fixed by the 
engineer. 


64.5 Basis of Payment. (a) Riprap and Heavy Rip- 
rap. These items, measured as provided above, will be 
paid for at the contract unit price bid per cubic yard 
for Riprap or Heavy Riprap as the case may be. 

(b) Grouted Riprap. This item, measured as pro- 
vided above, will be paid for at the contract unit price 
bid per cubic yard for Grouted Riprap. 

(c) Sacked Concrete Riprap. This item, measured 
as provided above, will be paid for at the contract unit 
price bid per cubic yard for Sacked Concrete Riprap. 

Payments specified above shall be full compensation 
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for furnishing all labor, materials, tools, supplies and 
equipment and doing all work involved in placing riprap 
as herein specified and ordered by the engineer, except 
that excavation for trenches, footings, etc., within the 
limits shown on the plans or ordered by the engineer, 
will be measured and paid for in accordance with Section 
21 of these specifications. 

Backfill shall be considered as included in the price 
paid for excavation and no separate payment will be 
made therefor. 


SECTION 65—RUBBLE MASONRY 


65.1 Description. This item shall consist of furnish- 
ing rubble masonry consisting of roughly squared and 
dressed stone laid with or without mortar and con- 
structed in such shapes and at such places as are indi- 
cated on the plans or ordered by the engineer. 

Mortar rubble masonry shall include the classes com- 
monly known as course, random, and random range work 
laid in cement mortar. 

Dry rubble masonry shall include the classes com- 
monly known as course, random, and random range work 
laid without mortar. 


65.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 


UCL psoas Gee Nye ic. GL Ree Sipe oS: 6 sa eee WEES DOE ME Wie Section 80 
bones Ome Ml ASONI Vt. Hort 15 en eee ea ee eit Section 87 
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65.3 Construction Methods. (a) Size of Stone. Indi- 
vidual stone shall have a thickness of not less than six 
(6) inches and a width of not less than one and one-half 
times the thickness. No stones, except headers, shall 
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have a length less than one and one-half times their 
width. Stones shall be decreased in thickness from bot- 
tom to top of wall. 

Headers shall hold in the heart of the wall the same 
size shown in the face and shall extend not less than 
twelve (12) inches into the core or backing. They shall 
occupy not less than one-fifth the face area of the wall 
and shall be evenly distributed. Headers in walls two (2) 
feet or less in thickness shall extend entirely through the 
wall. 

(b) Shaping and Dressing Stone. The stones shall 
be roughly squared on joints, beds, and faces. Selected 
stone, roughly squared and pitched to line, shall be used 
at all angles and ends of walls. If specified, all corners 
or angles in exterior surfaces shall be finished with a 
chisel draft. 

All shaping or dressing of stone shall be done before 
the stone is laid in the wall, and no dressing or hammer- 
ing which will loosen the stone will be permitted after 
it is placed. 


65.4 Mortar. Mortar shall be composed of one part 
by volume of Portland cement to two parts by volume of 
clean sand. Hydrated lime, to the extent of eight (8) 
percent by volume of the cement, may be added to the 
mortar. Mortar for pointing shall be composed of one 
part cement to two parts clean sand; hydrated lime, to 
the extent of ten (10) percent by volume of the cement 
may be added to the mortar. Hydrated lime shall be 
treated as an addition to and not as replacing any 
cement. 

Unless otherwise permitted by the engineer, the mor- 
tar shall be machine mixed. Machine mixed mortar shall 
be prepared in an approved mixer and shall be mixed not 
less than one and one-half (114) minutes. Should hand 
mixing of the mortar be permitted by the engineer, the 
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sand and cement shall be thoroughly mixed together in 
a clean, tight mortar box until the mixture is of uniform 
color, after which clean water shall be added in such 
a quantity as to form a stiff paste, so that it can be 
easily handled and spread with a trowel. Mortar shall 
be used within forty-five (45) minutes after mixing. 
Retempering of mortar will not be permitted. 


65.5 Placing. (a) Mortar Rubble Masonry. Mortar 
rubble masonry shall not be constructed in freezing 
weather or when the stones contain frost, except by 
written permission of the engineer and subject to such 
conditions as he may require. 

Each stone shall be thoroughly cleaned and thoroughly 
saturated with water before being set and the bed which 
is to receive it shall be clean and well moistened. All 
stones shall be well bedded in freshly made mortar. 

When possible the face joints shall be properly pointed 
before the mortar becomes set. Joints which cannot be 
so pointed shall be prepared for pointing by raking them 
to a depth of two (2) inches before the mortar has set. 
The face surfaces of stone shall not be smeared with the 
mortar forced out of the joints or that used in pointing. 

In case any stone is moved or the joint broken, the 
stone shall be taken up, the mortar thoroughly cleaned 
from the bed and joints, and the stone reset in fresh 
mortar. ) 

The masonry shall be laid to lines and in courses 
roughly leveled out. The bottom of foundation courses 
shall be composed of large, selected stones and all courses 
shall be laid with bearing beds parallel to the natural bed 
of the material. 

The mortar joints shall be full and the stones care- 
fully settled in place before the mortar has set. No spalls 
will be permitted in the beds. Joints and beds shall have 
an average thickness of not more than one (1) inch. The 
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vertical joints in each course shall break with joints 
in adjoining courses at least six (6) inches. In no case 
shall the vertical joint be so located as to occur directly 
above or below a header. Flat and stratified stone shall 
be laid in an approximate horizontal position and not on 
an edge. Wall construction shall not be commenced until 
the wall foundation has been approved by the engineer. 

(bo) Dry Rubble Masonry. The masonry shall be laid 
to line and in courses roughly leveled out. The bottom 
or foundation courses shall be composed of large, selected 
stones and all courses shall be laid with bearing beds 
parallel to the natural bed of the material. Face joints 
shall not exceed one (1) inch in width. 

In laying dry rubble masonry, care shall be taken that 
each stone takes a firm bearing at not less than three (3) 
separate points upon the underlying course. Open joints, 
both front and rear, shall be “chinked” with spalls fitted 
to take firm bearing upon their top and bottom surfaces, 
for the purpose of securing firm bearing throughout the 
length of the stone. When required by the special provi- 
sions, the open joints on the rear surfaces of abutments 
or retaining walls shall be “slushed” thoroughly with 
mortar to prevent seepage of water through the joints. 


65.6 Copings, Bridge Seats and Backwalls. Copings, 
bridge seats and backwalls shall be of the dimensions and 
materials shown on the plans and when not otherwise 
specified shall be of Class A or AA concrete which shall 
conform to the requirements of Section 45. 


65.7 Pointing. Pointing shall not be done in freezing 
weather or when the stone contains frost. / 
Joints not pointed at the time the stone is laid shall 
be thoroughly wet with clean water and filled with mor- 
tar. Mortar shall be well driven into the joints and 
finished with an approved pointing tool. The walls shall 
be kept wet while pointing is being done and in hot 
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or dry weather the pointed masonry shall be protected 
from the sun and kept wet for a period of at least three 
days after completion. After the pointing is completed 
and the mortar set, the work shall be thoroughly cleaned 
and left in a neat and workmanlike condition. 


65.8 Method of Measurement. Quantity of rubble 
masonry to be paid for shall be the number of cubic 
yards measured in the completed work and the limiting 
dimensions shall not exceed those shown on the plans 
or fixed by the engineer. No deductions will be made for 
weep holes, drainpipes, or other openings of less than 
two (2) square feet in area. Coping, bridge seats, and 
backwalls, except when constructed of concrete, shall 
be considered as rubble masonry and shall be measured 
for payment as such. 


65.9 Basis of Payment. The quantities measured as 
provided above shall be paid for at the contract unit 
price bid per cubic yard for Mortar Rubble Masonry 
or Dry Rubble Masonry, as the case may be, which 
payment shall include full compensation for furnishing 
all labor, materials, tools, supplies, and equipment and 
doing all the work involved in constructing the rubble 
masonry complete in place as herein specified. 

When concrete copings, bridge seats, or backwalls are 
specified, this part of the work shall be measured and 
paid for as provided under Section 45. 

Necessary excavation shall be measured and paid for 
as provided under Section 21. 


SECTION 66—BITUMINOUS TREATED 
FOOTPATHS 


66.1 Description. This item shall consist of a bitu- 
minous footpath constructed in accordance with these 
specifications at points and of the design and dimensions 
shown on the plans or ordered by the engineer. 
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66.2 Materials. All materials shall conform to the 
requirements for the several items which constitute the 
footpath. 


66.3 Construction Methods. The area for the foot- 
path shall be graded to the lines and grades indicated 
on the plans or ordered by the engineer in accordance 
with the applicable portions of Sections 12 to 20, inclu- 
sive. Prior to placing the footpath, a satisfactory sub- 
grade shall be prepared true to lines and grades 
established by the engineer. It shall be thoroughly 
watered and compacted by rolling and tamping until 
hard and smooth. All soft and unsuitable material shall 
be removed and replaced with suitable material. 

Side forms consisting of two (2) inch by four (4) inch 
Construction grade Douglas Fir shall be carefully 
placed to a full and firm bearing before the footpath is 
constructed. Forms shall be secured by nailing to two 
(2) inch by four (4) inch by two (2) foot stakes. 

Base and surface courses shall be constructed in 
accordance with the specifications for the particular 
items required. 

Subgrade and base and surface courses shall be rolled 
until thoroughly compacted with a roller providing a 
compression of not less than two hundred (200) pounds 
per linear inch of roller width. Portions of the subgrade 
disturbed in the process of setting side forms shall be 
recompacted. | 

The completed footpath shall be true to lines, grades, 
and cross sections, and the surface shall be smooth, hard, 
and compact. 


66.4 Method of Measurement. When the proposal 
contains such an item, the quantity to be paid for shall 
be the number of square yards of footpath complete in 
place in the accepted work, measured between the side 
forms. 
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When the proposal does not contain such an item, the 
quantities of the various items which constitute the 
completed and accepted footpath shall be measured for 
payment according to the plans and specifications for the 
several pay items and in terms of the units provided for 
such items. 


66.5 Basis of Payment. When the proposal contains 
such an item, the quantity, measured as provided above, 
shall be paid for at the contract unit price per square 
yard for Bituminous Footpath, which price shall be 
full compensation for preparing the subgrade, furnishing 
and installing side forms, placing base and surface 
courses, and for all labor, materials, tools, supplies, 
equipment, and incidentals necessary to complete the 
work, except that excavation, borrow, select borrow, and 
overhaul shall be paid for as prescribed for those items. 

When the proposal does not contain such an item, the 
quantities, measured as provided above, shall be paid 
for at the contract unit prices for the several pay items 
constituting the footpath and listed in the proposal, 
which prices shail be full compensation for all labor, 
materials, tools, supplies, equipment, and incidentals 
necessary to complete the work. 


SECTION 67—CONCRETE CURBS, GUTTERS 
AND SIDEWALKS 


67.1 Description. Curbs, gutters, sidewalks, local 
depressions and driveways of the form and dimensions 
shown on the plans shall be constructed of Class A or 
AA concrete as shown in the proposal, mixed and placed 
as provided in Sections 44 and 45 of these specifications, 
with the following modifications and additional require- 
ments. 

67.2 Subgrade Preparation. The subgrade shall be 
constructed true to grade and cross section, as shown 
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on the plans or directed by the engineer. It shall be 
thoroughly watered and rolled or hand tamped until 
hard and solid before placing the concrete. All soft and 
spongy material shall be removed to a depth of not less 
than six (6) inches below subgrade elevation for curbs, 
gutters, local depressions and driveways and three (3) 
inches below for sidewalks, and the resulting space filled 
with earth, sand or gravel of a quality that, when 
moistened and rolled or tamped, will form a firm and 
solid foundation. 

The completed subgrade shall be tested for grade and 
cross section by means of a template extending the full 
depth and supported on the side forms. The subgrade 
and forms shall be thoroughly watered in advance of 
placing concrete. 


67.3 Existing Curbs, Gutters and Sidewalks. Where 
the plans provide for reconstruction of existing curb and 
sidewalk and the limit of new work specified does not 
fall on a scoring line, the entire section shall be removed 
and the new curb and sidewalk shall join the old curb 
and sidewalk at the first scoring line beyond said speci- 
fied limit. 


67.4 Forms. The depth of forms for curbs shall be 
equal to the full depth of the curb. The depth of outside 
forms for concrete gutters shall be equal to the full 
thickness of the gutter. Timber forms, if used, shall be 
surfaced on the side placed next to the concrete, and 
shall have a true smooth upper edge, and shall not be 
less than one and five-eighths (15) inches thick after 
being surfaced. Warped forms and forms not having a 
smooth, straight upper edge shall not be used. 

Benders or thin plank forms, rigidly placed, may be 
used on curves, grade changes, or for curb returns. 

Back forms for curb returns may be made of one-half 
(14) inch benders, for the full height of the curb, cleated 
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together. Forms shall be carefully set to alignment and 
grade and to conform to the dimensions required. Forms 
shall be held rigidly in place by the use of pairs of iron 
stakes placed at intervals not to exceed four (4) feet. 
Clamps, spreaders, and braces shall be used where 
required to insure rigidity in the forms. 

The form on the front of curbs shall not be removed 
in less than two (2) hours nor more than six (6) hours 
after the concrete has been placed. Forms on the back 
of curbs shall remain in place for at least one (1) hour 
after the grout has been applied to the curb. In no event 
shall the form be removed while the concrete is suffi- 
ciently plastic to slump upon removal of the form. Side 
forms for sidewalks shall not be removed in less than 
twelve (12) hours after the finishing has been com- 
pleted. 

All forms shall be cleaned thoroughly each time they 
are used and coated with a light oil as often as necessary 
to prevent the concrete from adhering to them. 


67.5 Curb and Gutter Joints. Expansion joints one- 
half (14) inch wide shall be constructed in curbs and 
gutters at thirty (30) foot intervals and, in curbs, at 
the ends of all returns. Expansion joints shall be filled 
with joint filler strips one-half (414) inch thick con- 
forming to the requirements of Section 112 of these 
specifications. Expansion joint filler shall be shaped to 
the cross section of the curb and gutter. 

Weakened plane joints shall be installed at ten (10) 
or fifteen (15) foot intervals, as directed by the engi- 
neer, except that when Portland cement concrete pave- 
ment is adjacent thereto, or to be constructed adjacent 
thereto, they shall be installed continuously with the 
weakened plane joints in the adjacent pavement. Weak- 
ened plane joints shall be constructed to a minimum 
depth of one (1) inch by scoring with a tool which will 
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leave the corners rounded and insure a free movement 
of the concrete at the joint. 

Expansion joints and weakened plane joints shall be 
constructed at right angles to the line of the curb and 
gutter. 


67.6 Sidewalk Expansion Joints. Transverse expan- 
sion joints one-half (14) inch wide shall be constructed 
at all sidewalk returns and opposite expansion joints 
in adjacent curb. Where curb is not adjacent, expansion 
joints shall be constructed at intervals of thirty (380) 
feet. 

Expansion joints shall be filled with joint filler strips 
one-half (14) inch thick, conforming to the require- 
ments of Section 112 of these specifications. 

The joint filler shall be placed with the top edge one- 
fourth (44,) inch below the surface and shall be held 
in place by means of steel pins driven into the subgrade 
and spaced sufficiently close to prevent warping of the 
filler during floating. Upon completion of floating, the 
pins shall be removed and a suitable metal channel 
having legs not over three-fourths (*4,) inch long shall 
be fitted snugly over the joint filler. The metal channel 
shall remain in place until the finishing operations have 
been completed, after which it shall be removed and the 
joint edged with an edging tool having a radius of one- 
eighth (1%) inch. 

All concrete shall be cleaned from the joint opening 
after edging. 


67.7 Curb and Gutter Construction. In constructing 
curbs, entrances shall be provided for garages or drive- 
ways to replace former facilities. The entrances shall 
be of the dimensions designated by the engineer, and 
the curb at entrances of driveways shall be finished on 
a Slope, the back edge being one (1) inch higher than 
the front edge. 
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Type 2 curb, as shown on the plans, may be con- 
structed of precast members, provided the members are 
connected together in a manner approved by the engi- 
neer, in order to maintain a true line and grade. 

Where plant-mixed surfacing is to be placed around 
or adjacent to manholes, drop inlets or catch basins in 
gutter, local depression or driveway areas, such struc- 
tures shall not be constructed to final grade until after 
the curbs and gutters have been constructed for a rea- 
sonable distance, as directed by the engineer, on each 
side of the structure, in order to maintain a true grade 
for the surfacing to match. 

Where concrete pavement is to be placed around or 
adjacent to manholes, drop inlets, or catch basins in 
gutter, local depression or driveway areas, such struc- 
tures shall not be constructed to final grade until after 
the concrete pavement has been constructed. 

Local depressions and driveways shall be constructed 
according to the dimensions shown on the plans. 

Concrete curbs to be constructed over an existing 
pavement shall be anchored to the pavement by means 
of steel dowels firmly grouted, with 1:1 Portland cement 
grout, in holes drilled in the pavement. Dowels shall 
conform to the requirements of bar reinforcing steel 
of these specification and shall be spaced and be of the 
size and length as shown on the plans. Approved expan- 
sion bolts may be used in lieu of dowels, at the option 
of the contractor. 

Concrete shall be placed in the forms in layers not 
exceeding six (6) inches in depth. The forms shall be 
filled to the top and the concrete shall be so handled that 
there will be no rock pockets. Concrete may be com- 
pacted by means of mechanical vibrators approved by 
the engineer. 

Prior to the removal of the forms, the surface shall 
be finished true to grade by means of a straightedge 
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float, not less than ten (10) feet in length, operated 
longitudinally over the surface of the concrete. Form 
clamps shall be so constructed as not to interfere with 
the operation of this float. 

Immediately after removing the front curb forms, the 
face of the curb shall be troweled smooth to a depth of 
not less than two (2) inches below the flow line or to 
the flow line of integral curb and gutter, and then 
finished with a steel trowel. The top shali be finished 
and the front and back edges rounded as shown on the 
plans. 

After the face of the curb has been troweled smooth, 
it shall be given a final fine brush finish with brush 
strokes parallel to the line of the curb. 

The top and face of the finished curb shall be true 
and straight, and the top surface of curbs and gutters 
shall be of uniform width, free from humps, sags, or 
other irregularities. When a straightedge ten (10) feet 
long is laid on the top or face of the curb or on the 
surface of gutters, the surface shall not vary more than 
one-eighth (12) inch from the edge of the straightedge, 
except at grade changes or curves. 

The exposed surfaces shall be cured in accordance 
with the requirements of Section 45 or with a non- 
bituminous curing compound conforming to the require- 
ments of Section 114 of these specifications. 

After curing, the backfill shall be placed as shown on 
the plans. The completed units shall be protected from 
damage. 

The contractor shall clean, at his own expense, all 
concrete discolored during construction. When any unit 
requires repairs, the repairs shall be made by removing 
and replacing the entire unit between scoring lines. 

Areas that are to be painted shall be thoroughly 
cleaned of all foreign material, including any curing 
medium, by sandblasting or other approved methods. 
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67.8 Sidewalk Construction. After the concrete for 
the sidewalk has been placed, the concrete shall be struck 
off to proper section and compacted with a grid of 
parallel metal bars until a layer of mortar not less than 
three-eighths (8%) inch thick has been brought to the 
surface. The concrete shall then be given a final tamping 
with a light tamper consisting of wire mesh, having 
square openings of not less than one-eighth (12) inch 
nor more than one-fourth (14,) inch in size. 

The surface shall then be finished to grade and cross- 
section with a wooden float. The wooden float shall be 
fifteen (15) feet to eighteen (18) feet in length, six (6) 
inches to eight (8) inches in width and from one-half 
(144) inch to one (1) inch in thickness with reversible 
handles at each end. After floating, the surface shall be 
troweled smooth and finished with a hair push broom 
drawn over the surface transverse to the line of traffic. 
Water, if necessary, shall be applied to the surface 
immediately in advance of brooming. 

The surface of sidewalks shall be marked into rec- 
tangles of not more than twelve (12) square feet, the 
marking to be done with a tool which will leave the 
corners rounded and insure a free movement of the con- 
crete at the joint. 

When a ten (10) foot straightedge is placed on the 
sidewalk, the surface shall not vary more than one- 
eighth (14) inch from the edge of the straightedge, 
except at grade changes, and the finished surface shall 
be free from blemishes. 

Immediately after the surface of the sidewalk is fin- 
ished, the concrete shall be cured in accordance with the 
requirements of Section 45 or with a non-bituminous 
curing compound conforming to the requirements of 
Section 114 of these specifications. 


67.9 Method of Measurement. Concrete in curbs, 
gutters, sidewalks, local depressions and driveways will 
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be measured in accordance with the dimensions shown 
on the plans. No deduction in volume will be made for 
the recessed portions of the curb in computing quantities 
of concrete to be paid for. 


67.10 Basis of Payment. The price paid per cubic 
yard for Class A or AA concrete curbs, gutters, side- 
walks, and driveways, as individual items or any com- 
bination thereof as indicated in the proposal, shall 
include full compensation, except as provided below, for 
furnishing all labor, materials, tools and equipment and 
doing all the work involved in preparing the subgrade 
and constructing the curbs, gutters, sidewalks, local 
depressions and driveways complete in place as herein 
specified, including furnishing and placing expansion 
joint filler, cleaning areas to be painted and furnishing 
and applying paint and for furnishing and placing 
dowels or expansion bolts for curbs constructed over 
existing pavement, including drilling of holes for dowels 
and grouting them in place. 

After the roadway prism has been completed, any 
excavation and backfill required will be paid for as 
structure excavation or structure backfill as provided 
in Sections 21 and 22 of these specifications. 

Bar reinforcing steel placed in curbs and gutters as 
shown on the plans or where directed by the engineer 
will be paid for as provided in Section 47 of these speci- 
fications. 


SECTION 68—CONCRETE SLOPE 
PAVING 


68.1 Description. Concrete slope paving and aprons, 
and concrete cut-off walls in connection therewith, shall 
be constructed to the lines and grades established by 
the engineer and in accordance with the design Eno! 
on the plans. 
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68.2 Subgrade Preparation. The subgrade shall be 
constructed true to line and grade, as shown on the plans 
or as directed by the engineer. It shall be thoroughly 
watered and rolled or tamped until hard and solid before 
placing the concrete. All soft or spongy material shall 
be removed to a minimum depth of six (6) inches below 
subgrade elevation, the resulting space filled with 
selected material, sand or gravel, and thoroughly 
watered and rolled or tamped until a firm foundation 
is secured. 


68.3 Construction Methods. Concrete slope paving 
and aprons, and concrete cut-off walls, shall be con- 
structed of Class A or AA Portland cement concrete, 
mixed and placed as provided in Sections 44 and 45 of 
these specifications, and shall be reinforced as shown 
on the plans. Reinforcing steel shall conform to the 
requirements of Section 47 of these specifications. 

Concrete, after spreading, shall be tamped until it is 
thoroughly compact and mortar flushes to the surface. 
If the slope is too steep to permit the use of concrete 
sufficiently wet to flush with tamping, the concrete may 
be tamped until consolidated and a mortar surface one- 
fourth (14,) inch thick troweled on immediately. The 
mortar shall consist of one part Portland cement and 
three parts of clean, sharp sand. The mortar surface 
shall be considered as a part of the concrete and no 
additional allowance will be made therefor. 

After striking off to grade, the concrete shall be hand 
floated with wooden floats not less than four (4) inches 
in width and not less than thirty (30) inches in length. 
Care shall be taken to prevent rotary marks of the hand 
floats. The entire surface shall be broomed with a fine 
texture hair push broom to produce a uniform surface 
and eliminate float marks. Brooming shall be done when 
the surface is sufficiently set to prevent deep scarring 
and shall be accomplished by drawing the broom down 
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the slope leaving the marks parallel to the edges of the 
panel. If ordered by the engineer, a fine spray of water 
shall be applied to the surface immediately in advance 
of brooming. Joints shall be edged with a one-fourth 
(14,) inch radius edger prior to the brooming. 

When required by the plans, expansion joints in slope 
paving and concrete aprons shall be installed trans- 
versely at intervals of twenty (20) feet. Longitudinal 
expansion joints shall be installed where shown on the 
plans or ordered by the engineer. 

Expansion joints shall be filled with a durable resilient 
expansion joint filler one-half (14) inch thick conform- 
ing to the requirements of Section 112 of these speci- 
fications. 

Concrete slope paving shall be cured as specified in 
Section 67 of these specifications. 

Concrete aprons and cut-off walls shall be cured as 
specified in Section 45 of these specifications. 


68.4 Backfilling. The paving of concrete aprons and 
cut-off walls shall be backfilled to the original ground 
surface or to the elevation shown on the plans or directed 
by the engineer. The surface of the backfilled material 
shall be left smooth and uniform. 


68.5 Method of Measurement. The quantity of slope 
paving, aprons and cut-off walls to be paid for shall be 
the number of cubic yards of concrete placed therein, 
complete in place and accepted. The quantity will be 
computed from measurements of the actual areas placed 
based on the theoretical thickness shown on the plans. 
No additional allowance will be made for additional 
concrete placed by reason of low subgrades. 


68.6 Basis of Payment. The quantity measured as 
provided above shall be paid for at the contract unit 
price bid per cubic yard for Class A Concrete Slope 
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Paving, Class AA Concrete Slope Paving, Class A 
Concrete Aprons, or Class AA Concrete Aprons, as 
the case may be, which payment shall be full compen- 
sation for furnishing all labor, materials, tools, supplies 
and equipment, and doing all the work involved in 
preparation of subgrade, furnishing and placing expan- 
sion joint filler, curing, and constructing the finished 
slope paving or aprons, including cut-off walls, as herein 
specified and shown on the plans, except excavation, 
backfill, reinforcing steel and water. 

Excavation shall be measured and paid for as pro- 
vided in Section 21. 

Backfill shall be measured and paid for as provided 
in Section 22. 

Reinforcement (bar or mesh) will be measured and 
paid for as provided in Section 47. 


SECTION 69 
(Blank) 


SECTION 70—FENCING 


70.1 Description. This item shall consist of furnish- 
ing all materials and erecting new standard fence or 
chain link fence, or reconstructing fences previously 
removed, in conformity with these specifications and of 
the types and at the points shown on the plans or ordered 
by the engineer. 

New standard fence shall consist of galvanized barbed 
wire, galvanized farm fence or both fastened to wood 
posts or metal posts or to a combination of the two kinds 
of posts as shown on the standard plans. 

Chain-link fence shall consist of galvanized chain-link 
fabric attached to metal posts and fastened to a top 
tensioning cable and a bottom tensioning wire. The 
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height of chain-link fences shall be as shown on the 
plans or designated in the special provisions. 


70.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific 
reference to Part III is as follows: 


Fence Posts and Fence Materials........................ Section 110 


70.3. Construction Methods. (a) General. All trees, 
brush, and other obstructions which interfere with 
proper construction of fences shall be removed and dis- 
posed of in accordance with the requirements of Section 
12 of these specifications except that no payment will 
be made for such work. 

Fence construction operations shall be so conducted 
as to prevent the escape of livestock. Existing cross 
fences shall be connected to the new fence and corner 
posts, with braces for every direction of strain, shall be 
placed at the junction with existing fences and the wire 
in both fences properly fastened to the posts. At bridges 
and cattle passes, and at culverts if shown on the plans 
or ordered by the engineer the new fence shall be con- 
nected to the structure in such a manner as to permit 
the free passage of livestock through or under the 
structure. 

Barbed wire, farm fence, and chain-link fence fabric 
shall be fastened on the side of the posts opposite the 
highway centerline unless otherwise directed by the 
engineer. | 

(b) Standard Fencing. Standard fencing shall be 
designated by types as follows: Metal posts—Type A; 
Wood posts—Type B; Combination metal and wood 
posts—Type C. The type of fence construction shall be 
as Shown on the plans and indicated in the proposal. 
Posts shall be firmly set or driven into the ground and 
spaced as indicated on the plans. Each end, corner, and 
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gate post shall be firmly braced and shall be set in con- 
crete when required. Posts sha]l be braced as indicated 
on the plans. 

Standard fencing will be designated not only by type, 
but also by a symbol indicating the fencing required. 
Thus, (Type A-832-3B) will be used to designate a 
fence composed of metal posts, thirty-two (32) inch 
woven wire (farm fencing) and three (3) barbed wires; 
(Type C-—726-4B) to designate a fence composed of a 
combination of metal and wood posts twenty-six (26) 
inch woven wire and four (4) barbed wires, etc. The 
figures 832, etc., when they appear in the symbol cor- 
respond to design numbers set forth in the standard 
plan. 

In general, in determining the post spacing, measure- 
ments will be made parallel to the slope of the natural 
ground, and all posts shall be placed in vertical position 
except in unusual locations where in the opinion of the 
engineer it would be more satisfactory to place the posts 
perpendicular to the slope of the ground. All intervals 
shall be measured center to center of adjacent posts. 

Changes in line where the angle of deflection is thirty 
(30) degrees or more shall be considered as corners and 
corner posts shall be installed. Changes in line where the 
angle deflection is more than fifteen (15) degrees and 
less than thirty (30) degrees shall be considered as align- 
ment angles and adjacent posts shall be made fast to the 
angle posts by means of wire, or if such method is 
impracticable in the opinion of the engineer, such posts 
shall be braced as above specified for bracing gate, end 
and corner posts. 

At all grade deflections and alignment angles where 
stresses tend to pull the posts from the ground, the 
fencing shall be snubbed or guyed at the critical point 
by means of a double strand of nine gage galvanized 
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wire connected to each horizontal line of barbed wire or 
to the top and bottom of wire mesh fabric, and to a 
deadman weighing approximately one hundred (100) 
pounds, buried in the ground not less than two (2) feet. 
The fencing shall be pulled snug close to the ground 
before being snubbed or guyed. 

Barbed wire and farm fence fabric (woven wire) shall 
be stretched taut and securely fastened to each post 
by means of suitable devices approved by the engineer. 

(c) Chain-Link Fence. All posts shall be fitted with 
approved tops designed so as to fit securely over the 
posts and carry the top of tension cable. 

All posts shall be of a total length of not less than the 
depth of the concrete footing as shown on the plans, plus 
the length required above ground. 

Changes in line where the angle of deflection is thirty 
(30) degrees or more shall be considered as corners and 
corner posts shall be installed. 

Between posts, chain-link fences shall be fastened to 
a bottom tension wire and a top tension cable. The bot- 
tom tension wire shall be at least seven gage galvanized 
coil spring wire of good commercial wire. The top tension 
cable shall be at least three-eighths (8%) inch diameter 
galvanized seven strand cable conforming to the require- 
ments of the current ASTM Designation: A122, common 
grade. 

Line posts shall be spaced at not more than ten (10) 
foot intervals, measured from center to center of posts. 
In general, in determining the post spacing, measure- 
ments will be made parallel to the slope of the natural 
ground, and all posts shall be placed in a vertical position 
except in unusual locations where in the opinion of the 
engineer it would be more satisfactory to place the posts 
perpendicular to the slope of the ground. 

All metal posts shall be set in a Portland cement con- 
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crete footing crowned at the top to shed water. Depths 
of footings shall be as shown on the plans. 

End, corner and gate posts shall be braced with gal- 
vanized braces used as compression members and galvan- 
ized steel truss rods with drop-forged turnbuckles used 
as tension members. Line posts, at intervals of one 
thousand (1,000) feet, shall be braced and trussed in 
both directions as shown on the plans. 

The fabric shall be stretched taut and securely fas- 
tened to the posts, and between posts the top edge of 
the fabric shall be fastened to the top tension cable and 
the lower edge fastened to the bottom tension wire. 
Tension cable and wire shall be stretched tight with 
drop-forged turnbuckles. The bottom tension wire shall 
be installed on a straight grade between posts by exca- 
vating the high points of the ground and in no case will 
filling of depressions be permitted. 

The fabric shall be fastened to the end, corner and 
gate posts with one-quarter (14) inch by three-quarters 
(34) inch steel stretcher bars and not less than one- 
eighth (12) inch by three-quarters (34,.) inch steel 
stretcher bar bands placed at one (1) foot intervals; 
and to line posts tension cables and tension wires with 
tie wires or metal bands. Tie wires or metal bands shall 
be spaced on line posts at intervals of approximately 
fourteen (14) inches and on tension cables and tension 
wires approximately eighteen (18) inches. 

(d) Reconstructed Fences. Reconstructed fences 
shall be carefully erected, using salvaged materials and 
shall be similar in type to the original construction. Any 
new materials necessary to rebuild the fence shall be 
furnished by the contractor, shall be of the same kind 
as those in the original fence, and the cost thereof shall 
be included in the contract price for the work. The 
resulting reconstructed fence shall be equal to or better 
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than before removed. In reconstructed fences, the 
department reserves the right to furnish the contractor 
with such new materials as it deems advisable, and 
these materials shall be used in the reconstruction of the 
fence in lieu of salvage materials which they replaced. 

(e) Gates. The width of drive gates shall be as 
shown on the plans and as indicated in the proposal and 
the height shall be suited to the fencing but shall not be 
more than seventy-two (72) inches nor less than forty- 
eight (48) inches. The wire mesh filler shall be rectan- 
gular or two (2) inch diamond mesh for standard 
fencing and chain-link fence fabric for chain-link 
fencing. 

Walk gates shall be three and one-half (314) feet 
wide and of a height corresponding to the adjacent fence 
height. 

The gates shall be hung by steel or malleable iron 
hinges so designed as to securely fasten to the gate posts 
and permit the gate to swing back against. the fence. 

Gates shall be provided with a combination steel or 
malleable iron catch and locking-in attachment of 
approved design. A center rest with catch shall be pro- 
vided where required. 

Missouri gates shall be constructed as shown on the 
standard plan. 


70.4 Method of Measurement. The quantity of new 
fencing to be paid for shall be the number of linear feet 
of fence, exclusive of gates and cattle guards, measured 
in the completed and accepted work. 

The quantity of reconstructed fencing to be paid for 
shall be the number of linear feet of fence, including 
gates, measured in place in the completed and accepted 
work, except that, when new gates are required, the 
length of such gates shall be excluded. 

Gates, except Missouri gates, shall be measured as 


430 


GUARDRAIL Ti-1 


units. Missouri gates shall not be measured for payment 
by the unit. 


70.5 Basis of Payment. The quantity of fence con- 
structed, or fence reconstructed, measured as provided 
above, shall be paid for at the contract unit price bid 


per linear foot for Construct Type... Fence, 
COnSLFUCtR 2 Sor ea inch Chain-Link Fence, Con- 
SUructlsieses tse Fence or Reconstruct Fence, as the 


case may be. 

The number of new gates installed, measured as pro- 
vided above shall be paid for at the contract unit price 
PACH ON ok a tS ty SO ae eae et Be Drive Gates, or 
dT Gons ee et a Walk Gates as the case may be. If 
double drive gates are placed, each single gate will be 
paid for at the unit price per gate. 

Missouri gates shall be paid for as linear feet of fence. 
Payment specified above shall be full compensation for 
furnishing and installing gates and fence, including 
clearing the line of the fence and disposing of the result- 
ing materials, excavating high points in existing ground 
between posts, excavating and backfilling and furnishing 
and placing concrete footings, connecting new fences to 
structures and existing cross-fences, and for all labor, 
materials, tools, supplies, equipment and incidentals 
necessary to complete the work in place as specified. 


SECTION 71—GUARDRAIL 


71.1 Description. This item shall consist of furnish- 
ing and delivering all necessary posts, steel plate beams, 
supports, fastenings and fittings, and preparing, assem- 
bling, setting and erecting the same; the preservative 
treatment, and painting of pertinent parts as required 
by these specifications and shown on the plans, for a 
completed guardrail of the type, at the locations, and to 
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the lines and grades shown on the plans or ordered by 
the engineer. Where so required by the plans and pro- 
posal or ordered by the engineer, the work done under 
this item shall also consist of the careful dismantling, 
removal and re-erecting or storing (at locations specified 
on the project) of existing guardrail. 


71.2 Materials. The materials used shall be those 
prescribed for the several items which constitute the 
finished work and shall conform with all the require- 
ments for such materials as set out in this specification 
and in Part III, Material Details. Specific references to 
Part III are as follows: 


Douglas Fir (coast or inland region).................. Section 107 
West Coastillémlockit ee eS aS eae eae) Section 107 
Western Harehig: j.:: Sule Per ee See tt ees Section 107 
TimberiPreservati ves werkt Se cu CO eh eee Section 109 
Guardrail Materials... 1.30. fk oe eee Section 111 


71.3 Construction Details. Unless otherwise speci- 
fied, guardrail shall be constructed with either treated 
Douglas Fir, West Coast Hemlock or Western Larch 
posts, beam-type plates, and fittings, as shown on the 
plans. Post spacing shall be as shown and guardrails 
shall be constructed in accordance with the design shown 
on the plans. The use of more than one type of guard- 
rail on a single project will not be approved unless so 
provided in the special provisions or appearing as a 
contract item in the proposal. 

Each post, after fabrication, shall be given a pre- 
servative treatment by pressure processes with one of 
the following in accordance with the provisions of Sec- 
tion 52: 

(a) Creosote 
(b) 50-50 Creosote-Petroleum 
(c) 5% Pentachlorophenol 
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The minimum retention of preservative in pounds per 
cubic foot of wood shall be as follows: 
(a) Creosote—8 pounds. 
(b) Creosote-Petroleum—8 pounds. 
_(c) Pentachlorophenol—8 pounds. 

In long runs of guardrail, a five (5) foot spacing shall 
be left between end posts at two hundred and fifty (250) 
foot intervals and end sections shall be installed. In short 
runs or at the ends of long runs, no spacing will be 
required for lengths up to a maximum of four hundred 
(400) feet. 

Posts shall be set plumb, except on superelevated 
curves where they shall be set perpendicular to the 
roadbed. Front faces of posts shall form a straight line, 
except on curves where they shall be a uniform distance 
from the center line of the roadway. Post holes shall be 
backfilled in layers with approved material thoroughly 
rammed with an iron tamping tool in such manner as 
not to displace the bottom of posts from correct align- 
ment. 

Workmanship shall be first-class in all respects and 
framing shall be done and fittings attached in such man- 
ner that the rail, after erection, shall be true to line and 
grade and shall have the proper tension in the rail plates. 
Care shall be taken to prevent the disturbance of posts 
during the erection of the rail, and, when necessary, 
temporary braces shall be installed to insure against post 
displacement. 

Beam type rails shall be erected so that the bolts at 
expansion joints are located at the centers of the slotted 
holes. 

After erection, all metal parts and fittings, free from 
coatings of any kind including dirt, rust, and oil or 
grease, shall be given three coats of paint as specified in 
Section 51, except that the prescribed priming coat shall 
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be omitted on all metal parts and fittings, which have 
been either galvanized, or shop prime coated by the 
manufacturer. Galvanized parts, prior to applying paint, 
shall be slightly etched with a solution composed of one 
quart of vinegar to two gallons of water. The surface 
shall be rinsed with clear water and allowed to dry thor- 
oughly before painting. Prime coat applied by the manu- 
facturer shall be carefully handled to prevent scratching 
and marring and all such scratches or mars shall be 
spotted prior to application of specified paint. Post shall 
not be painted. 

After the rail has been painted as specified, nuts 
fastening rail plate to springs shall be backed off slightly 
so that the connection is firm but not tight and will per- 
mit the slight movement necessary to absorb expansion 
and contraction of the rail. | 

Unless otherwise required by the plans, rebuilt units 
of guardrail shall be of the same type, spacing of mem- 
bers, ete., as original guardrail. 

All salvable materials shall be removed and re-erected 
(or stored if so specified) with reasonable care. Posts, 
rails, and incidental hardware for re-erecting rail shall, 
in all cases, be obtained from salvage sources, but the 
contractor shall furnish such additional bolts, supports 
or incidental hardware as may be necessary to complete 
the guardrail. 

When removal and storage is specified, the bolts, sup- 
ports and other hardware shall be removed from all rails 
and posts and all parts shall be sorted and stored at the 
locations specified. Rail and posts shall be properly 
stacked and miscellaneous hardware shall be sacked or 
boxed and all such reasonable care exercised in the handl- 
ing, storage and preservation of materials as will insure 
the maximum salvage value for the entire operation. 

All guardrail removed and re-erected shall be painted 
with one coat of paint (Section 51) after first touching 
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up all spots on which the original paint has been removed 
or destroyed. 


71.4 Method of Measurement. The quantity of new 
guardrail or re-erected guardrail to be paid for shall 
be the number of linear feet of rail, complete in place 
and accepted, measured along the front face of the rail 
between centers of end posts. In the case of new guard- 
rail an allowance of two (2) feet at each end post shall 
be added to the length measured between the centers of 
end posts. 

When the plans require that guardrail is to be 
removed and stored, the amount of guardrail to be 
paid for shall be the actual number of linear feet of 
guardrail (measured center to center of end posts in its 
original position) dismantled, sorted as to members and 
material and properly stacked and stored at the locations 
specified; provided, however, that the above number of 
linear feet may be reduced in proportion to the amount 
of unsalvable material produced in the dismantling and 
storing of materials. 


71.5 Basis of Payment. The footage measured as 
provided above shall be paid for at the contract unit 
price bid: 

Per linear foot for Standard Steel Guardrail which 
shall be Type A as detailed in the standard plans, unless 
otherwise shown on the plans or set forth in the special 
provisions ; which payment shall be full compensation for 
furnishing, preparing, placing and erecting all material, 
treating posts, inspection certificates, excavating, and 
backfilling, painting, end sections and for all labor, mate- 
rials, tools, supplies, equipment and incidentals necessary 
to complete the work. 

Per linear foot for Remove and Reset Guardrail 
which payment shall be full compensation for dismantl- 
ing, removing and re-erecting at locations specified and 
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for all labor, tools, supplies, equipment and incidentals 
necessary to complete the work. 

Per linear foot for Remove Guardrail which pay- 
ment shall be full compensation for dismantling, remov- 
ing, handling and storing at locations specified and for 
all labor, tools, supplies, equipment and incidentals nec- 
essary to complete the work, provided, however, that the 
quantities to be paid for may be reduced as provided 
above for producing unsalvable material in dismantling 
and storing. 


SECTION 72—CULVERT MARKERS AND 
GUIDE POSTS 


72.1 Description. Culvert markers and guide posts, 
conforming to the details shown on the plans and the 
provisions of this section, shall be furnished and installed 
at locations indicated on the plans, directed by the 
engineer or as herein set forth. Reflectors conforming 
to the details shown on the plans shall be furnished and 
installed on the guide posts and culvert markers. 

Unless otherwise specified in the special provisions or 
indicated on the plans, culvert markers and guide posts 
may be either timber or metal, at the option of the 
contractor, but only one type may be used on the project. 


72.2 Materials. (a) Timber Posts. Timber posts may 
be either Douglas Fir, Western Larch or West Coast 
Hemlock and shall conform with the provisions of Sec- 
tion 107: 

Douglas Fir, Western Larch and West Coast Hemlock 
shall be pressure treated with Tanalith (Wolman Salts), 
chromated zine chloride, chromated zine arsenate (Boli- 
den Salt) or ammoniacal copper arsenate (Chemonite) in 
accordance with Section 52 of these specifications. The 
minimum retention shall be as follows: 
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: Retention Treating Max. temp. 
Preservative Standard Ibs./cu.ft. min. process of bath °F. 
Chromated Zine 
Chloride AASHO M 133 1.0 Full cell 120 
Chemonite AASHO M 133 0.5 Full cell 150 
Tanalith AASHO M 133 0.5 BCS Le ee 
Boliden Salt Fed. Spec. 
TT-W-538 1.00 Full cell 120 


Timber posts shall be surfaced on four sides and 
chamfered as shown on the plans. 

(b) Metal Posts. Metal posts shall be manufactured 
of ten or eleven gage steel with permissible thickness 
variation of 0.010 inch. The posts shall be straight, shall 
be manufactured as one continuous piece of metal with 
no welded joints, and shall be free of sharp corners or 
rough or burred surfaces on edges. 

After fabrication the post metal shall conform to the 
test requirements set forth in the following table: 


Property Test method Requirement 
Elongation in 8 inches ASTM E8 10 percent min. 
Bend test (room temperature) ASTM E16 a TEARS hes pe 
Impact requirements* ASTM E23 25 foot pounds/ 


min. no cracking 


*Size of specimen shall be nom. thickness X seventy-five one hun- 
dredths (0.75) inch. 


Metal posts shall be galvanized in conformance with 
the requirements of the current ASTM Designation: 
A128, and painting will not be required. 

Target plates shall be fabricated from eighteen (18) 
gage steel sheet metal or heavier and shall be galvanized. 
If galvanized metal stock is used, it shall comply with 
Federal Specifications No. QQ-I-716 for Iron and Steel 
Sheet, Zine Coated (Galvanized), Classes D1, D2, El or 
E2. Any of the listed classes will be acceptable. Any 
flaking of spelter around punched holes shall be cause for 
rejection. If bare metal stock is used, all items shall be 
hot-dipped or electro-galvanized before painting. The 
weight of the zine coating shall comply with the above 
mentioned Federal specifications. 

Prior to painting target plates, all fabrication includ- 
ing shearing and the punching of holes shall be done 
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and all dirt, grease or oils shall be removed and the 
metal prepared by ‘“Bonderizing”’ or other approved 
process. 

One coat of an approved baking primer shall be applied 
to the edges and both sides of the plates. The backs and 
edges of the plates shall then receive one coat and the 
face shall receive two coats of baking enamel conforming 
to the Federal Specification TT—E—489, Class B, or 
approved equal. A final finish coat shall be applied to the 
face of the plates and shall consist of clear alkyd mela- 
mine or clear alkyd urea formaldehyde baking enamel. 

Paint may be applied by either spraying, dipping, 
roller coating, or other approved method, provided the 
finished surfaces, including edges, are smooth and paint 
coats are of uniform thickness. 

Each of the above coats shall have a minimum dry film 
thickness of 0.0005 inch when baked at a temperature 
of two hundred fifty (250) degrees F. for one hour. The 
total thickness of coating on the front face shall be 
a minimum of 0.002 inch and on the back face shall be 
a minimum of 0.001 inch. 

All painting and fabricating shall be done in a work- 
manlike manner and shall be subject to inspection and 
release by the engineer before shipment from the fabri- 
cating plant. 

(c) Hardware. Hardware for attaching the target 
plates shall consist of roundhead galvanized one-quarter 
(44.) inch machine screws with ‘“Parkerized” treatment, 
or equal, aluminum finished speed nuts. Washers shall be 
five-sixteenths (%4,.) inch I.D. asbestos, not less than 
one thirty-second (14.) inch thick. 

(d) Reflectors. Reflectors shall be a reflectorized 
material of silver color such as “Scotchlite’ manufac- 
tured by Minnesota-Mining and Milling Company or an 
approved equal. The reflectorized material shall be of the 
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design shown on the plans and shall be applied to the 
markers and posts after erection. The reflectorized mate- 
rial shall be firmly attached to the posts by means of an 
adhesive designed specifically for this purpose. 


72.8 Construction Methods. (a) Installation. The 
markers and guide posts shall be spaced and erected in 
the manner indicated on the plans, and shall be set 
plumb, except on superelevated curves they shall be set 
perpendicular to the roadbed. 

When soil conditions permit, metal posts may be driven 
in place, provided the method of driving does not dam- 
age the posts. Metal targets shall be installed after the 
posts have been set in place. 

Posts shall be placed in the ground to the depth shown 
on the plans. After the posts have been set in position, 
excepting metal posts that have been driven in place, 
the open space around them shall be filled with earth 
free from rock. The filling material shall be thoroughly 
watered and tamped into place in such a manner as not 
to shift the posts from their correct position and to hold 
the post securely in position. 

When the proposal calls for existing culvert markers 
and guide posts to be removed and reset, the posts in 
place shall be carefully removed, stockpiled if necessary, 
and reset at specified locations. Resetting and painting 
shall be as specified above. 

Unless otherwise noted on the plans, guide posts shall 
be set according to the following data: 

(1) On both sides of the roadbed at the beginning 
and end of each curve, at five hundred (500) foot inter- 
vals on tangents, and at four hundred (400) foot inter- 
vals on curves having a radius greater than five thousand 
(5,000) feet. 

(2) On the inside of curves at five hundred (500) 
foot intervals up to five thousand (5,000) feet radius. 
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(3) On the outside of curves, the intervals between 
posts shall be as follows: 


Radius 500’ or less —50’ 
550’ to 1000’—75’ 
1050’ to 2500’—100’ 
2550’ to 5000’—200’ 


(4) Six guide posts shall be set to outline Type 1 

approaches and two shall be set at Type 2 approaches. 

All spacing shown above is approximate only. Posts 
shall be set as directed by the engineer. 

No guide posts will be required on tangents where the 
spacing between culvert markers is less than seven 
hundred fifty (750) feet, or in cuts having backslopes 
steeper than four to one (4:1). 

(b) Painting. Guide post and culvert markers shall 
be painted in accordance with Section 51 of these speci- 
fications. 

Painting of galvanized posts will not be required. 

Target plates shall be painted as specified under Arti- 
cle 72.2, sub-article (b) of this section. 

Timber posts shall be given one coat of wood primer 
and two coats of finish paint for wood conforming to the 
provisions of Section 51, and paint shall be applied over 
a sufficient area to provide a painted surface that will 
extend at least six (6) inches below the ground surface. 

The tops of the markers and guide posts shall be 
painted black as shown on the plans. Black paint shall 
conform to the requirements of Section 51. 

Before completion of the contract, all areas where the 
paint has been damaged shall be given a spot coat of 
paint and all exposed areas that have become soiled shall 
be cleaned or repainted, and no additional compensation 
will be allowed for such work. 


72.4 Basis of Payment. The contract unit price paid 
for Culvert Markers or Guide Posts, or any combination 
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thereof as indicated in the Proposal, shall include full 
compensation for furnishing all labor, materials, tools, 
supplies and equipment, and doing all the work involved 
in furnishing and installing the guide posts or culvert 
markers complete in place as specified. No additional 
compensation will be allowed for furnishing treated 
Douglas Fir or treated Western Larch post. 

When called for, the number of culvert markers and 
guide posts removed and reset, complete in place and 
accepted shall be paid for at the contract unit price bid 
each for Remove and Reset Culvert Markers and Guide 
Posts, which payment shall be full compensation for 
removing the posts, stockpiling if necessary, painting 
and resetting them in accordance with these specifica- 
tions, and for all labor, equipment, materials, supplies, 
tools, and incidentals necessary to complete the work 
specified, including excavation, backfill and disposal of 
surplus materials. 


SECTION 73 
(Blank) 


SECTION 74—RIGHT-OF-WAY MARKERS 


74.1 Description. This item shall consist of furnish- 
ing all materials and erecting timber posts for right-of- 
way markers conforming to these specifications and of 
the design shown on the plans and at points indicated 
herein or ordered by the engineer. 


74.2 Materials. The posts shall be either treated 
Douglas Fir, treated Western Larch or treated West 
Coast Hemlock, conforming to the requirements of 
Section 72. 

Douglas Fir, Larch and Hemlock shall be given a 
preservative treatment by pressure processes in accord- 
ance with the requirements of Section 72. 


441 


75.1 MONUMENTS 


74.3. Construction Methods. Right-of-way markers 
shall be erected to define the right-of-way lines and, 
unless otherwise specified, shall be set at beginning and 
end of each project, at beginning and end of each curve, 
and at all corners or irregular right-of-way lines, and 
approximately one-half (44) mile apart on long tan- 
gents. Right-of-way markers shall be set plumb and the 
post hole shall be backfilled in layers with approved 
material thoroughly rammed with an iron tamping tool. 


74.4 Measurement and Payment. The number of 
right-of-way markers in the completed and accepted 
work shall be paid for at the contract unit price each 
for Right-of-Way Markers, which price shall be full 
compensation for furnishing, erecting, treating and 
painting the posts, for inspection certifications, and for 
all labor, materials, tools, supplies, equipment, and 
incidentals necessary to complete the work, including 
excavation and backfill. 


SECTION 75—MONUMENTS 


75.1 Description. This item shall consist of con- 
structing Portland cement concrete monuments of the 
design and at the locations indicated on the plans or 
directed by the engineer and installing a metal marker 
post adjacent to each monument as shown on the plans. 

75.2 Materials. All materials shall conform to the 


requirements of Part III, Material Details. Specific ref- 
erences to Part III are as follows: 


WE berh oeoket. SOEs de fete ie, Ctra. Bee ai. <n eae Section 80 
Coarse Aggregate for Portland Cement 

GONGEGLOLS wc nt So) hl, ou ch cine eee 2 ea Section 85 
Fine Aggregate for Portland Cement 

COnerete. 231) ees ee Pie lt Sie ae ee Section 88 
Portiand’ Cement eee en ean ee ae ee ee Section 96 


Bronze disks will be furnished by the department. 
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75.3 Construction Methods. Monuments shall be 
constructed of Portland cement concrete, in accordance 
with the applicable provisions of Section 45, Concrete 
Structures. The class of cement concrete to be used 
shall be as shown on the plans or set forth in the special 
provisions. 

These monuments shall be set to assist in re-establish- 
ment of the centerline for future use and shall be set 
at the beginning and end of each project, at the begin- 
ning and end of each curve, and approximately one-half 
(144) mile apart on long tangents. 

These monuments located as outlined above, shall be 
established outside construction limits, and the exact 
location will be that determined by the engineer. 

A hole just large enough for the monument shall be 
excavated for the required depth. If solid rock is reached 
before the required depth is reached the monument may 
be built on this instead of being built to its full depth. 
This hole shall be filled with the cement concrete. When 
the concrete has set sufficiently the bronze disk or a plug 
shall be installed in the exact position required by the 
engineer. 

Metal marker posts shall be ““T” rail steel drive fence 
posts complete with an anchor and not less than five 
(5) feet in length, weighing not less than one and three- 
tenths (1.3) pounds per foot. The posts shall be gal- 
vanized or painted with anti-corrosive paint. The posts 
shall be driven to the depths indicated or ordered and 
shall be located adjacent to the monument. 


75.4 Method of Measurement and Basis of Payment. 
This work shall be paid for at the contract unit price 
each for Reference Monuments complete in place, 
which price shall be full compensation for all labor, 
materials, tools, supplies, equipment, and incidentals 
necessary to complete the work, including excavation, 
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backfill disposal or surplus excavated material and the 
furnishing and installation of the metal marker posts. 


SECTION 76—RAISED TRAFFIC BARS 


76.1 Description. This item shall consist of furnish- 
ing traffic separator bars (precast or extruded-in-place) 
conforming to the details and dimensions shown on the 
plans and to the requirements herein specified, and 
installing said bars at the locations shown on the plans 
or as directed by the engineer. 


76.2. Materials. The traffic bars shall be constructed 
of material that will conform to the physical require- 
ments listed below and shall be light in color. 

When required by the engineer, traffic bars shall be 
sampled and tested and shall conform to the following 
requirements: 


Flexure breaking load (air-cured 


CONGItIONS Jeo ee ee ee eee 300 pounds min. 
Compressive-strength (air-cured 

COndITIONS ) Uda yS)i. see ee 1,000 pounds min. 
Abrasion loss (air-cured conditions) .................... 10% max. 
Abrasion loss (after soaking in water at 

room temperature for 24 hours).................... 10% max. 
Absorption, 24 hours in cold water......................-- 10% max. 


Extruded traffic bars shall be manufactured and 
placed by an approved automatic machine where Port- 
land cement concrete is extruded under pressure 
through metering gates and a bar forming chamber. 
The aggregates shall be so graded and proportioned and 
thoroughly mixed in an approved mixer with such 
proportions of cement and water as will produce a 
homogeneous concrete mixture that the extruded traffic 
bars will conform to the test and design requirements 
of these specifications. In no case, however, shall the 
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proportion of Portland cement in the mixture be less 
than six U.S. standard (94-lb.) bags per cubic yard of 
concrete. There shall be no slump. 


76.3 Installation. The area where the bars are to be 
placed shall be thoroughly cleaned of all dust, dirt, and 
debris and loose material. 

The bars shall be set firmly or extruded in place on 
the finished surfacing with an approved adhesive in 
accordance with the directions of the manufacturer. 
Each precast bar shall fit the surface with reasonably 
uniform bearing and all excess adhesive material shall 
be squeezed out from under the bar. 

Extruded-in-place bars shall be carefully trimmed 
and finished to the required shape and dimensions and 
thoroughly finished to present a neat and workman- 
like job. 

After the bars are placed and thoroughly bonded to 
the surface they shall be painted as follows: 

(a) Precast bars shall be painted with masonry 
paint as specified in Section 51. 

(b) Extruded bars shall be painted within thirty 
(30) minutes after placing with a mixture composed of 
white Portland cement and water mixed to a thick- 
cream consistency. After the white Portland cement 
application has set, the bars shall receive a uniform 
application of white pigmented liquid curing compound. 


76.4 Method of Measurement. Raised traffic bars 
shall be measured in linear feet, along the axis of each 
bar complete in place. 


76.5 Basis of Payment. Raised traffic bars meas- 
ured as provided above shall be paid for at the contract 
unit price bid per linear foot for Raised Traffic Bars, 
which shall be full compensation for furnishing, placing 
and painting the traffic bars as above specified, for 
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furnishing all labor, materials, tools, supplies, equipment 
and incidentals necessary to complete the work. 


SECTION 77—SIGNALS AND LIGHTING 


77.1 Description. The work to be done consists of 
furnishing and installing all necessary materials and 
equipment to complete in-place traffic signal, highway 
lighting, and other electrical systems and also of modi- 
fying existing systems, all as shown on the plans and 
as specified in the following specifications. 

Included in the work is the furnishing and installing 
of traffic signal control equipment, signal heads, pedes- 
trian push buttons, vehicle detectors, posts, poles, ped- 
estals, standards, luminaires, sign lighting fixtures, 
beacons, isolating transformers, series to multiple trans- 
formers, ballasts, cut-outs, service switches, service cir- 
cuit breakers, photoelectric controls, meter sockets, 
electrical conduits, fittings, conductors, pull boxes, 
sumps, and all materials necessary for operating and 
controlling the traffic signal, highway lighting or other 
electrical systems, as specified herein, in the special 
provisions, or as shown on the plans. 

Unless otherwise indicated on the plans or specified 
in the special provisions, all materials shall be new. 

Where existing systems are to be modified, the exist- 
ing material shall be incorporated in the revised system, 
salvaged, or abandoned, as specified in the special pro- 
visions, or as ordered by the engineer. 

Foundation excavations are to be made and backfilled ; 
concrete foundations are to be constructed; and all 
improvements and equipment disturbed, damaged, or 
removed in performing the work, are to be removed and 
replaced or repaired. 

The location of signals, controllers, electroliers, illu- 
minated signs, and appurtenances shown on the plans 
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are approximate and the exact location will be estab- 
lished by the engineer in the field. 

All incidental parts which are not shown on the plans, 
or specified herein, and which are necessary to complete 
the traffic signal, highway lighting, or other electrical 
systems or required for modifying existing systems, 
shall be furnished and installed as though such parts 
were shown on the plans or specified herein. All systems 
shall be complete and in operation to the satisfaction of 
the engineer at the time of completion of the work. 


77.2. Regulations and Code. All electrical equipment 
shall conform to the standards of the National Electrical 
Manufacturers Association (NEMA) or the Radio Manu- 
facturers Association, whichever is applicable. In addi- 
tion to the requirements of these specifications, the plans 
and the special provisions, all material and work shall 
conform to the requirements of the National Electrical 
Code, hereinafter referred to as the Code; the Rules 
for Overhead Electric Line Construction, of the Public 
Service Commission; the Standards of the American 
Society for Testing Materials (ASTM); the American 
Standards Association (ASA), and any local ordinance 
which may apply. 

Wherever reference is made, in these specifications or 
in the special provisions to the Code, rules, or the stand- 
ards mentioned above, the reference shall be construed 
to mean the code, rule, or standard that is in effect at 
the date of advertising of these specifications. 


77.38. Equipment List and Drawings. Within 15 days 
following notification of award of the contract, the con- 
tractor shali submit to the engineer for approval, a list 
of equipment and material which he proposes to install, 
which shall include all material which is identified on the 
plans or in the specifications by the manufacturer’s name 
which is necessary or cutomary in the trade to identify 
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such materials. The list shall be complete as to name of 
manufacturer, size and catalog number of unit, and shall 
be supplemented by such other data as may be required, 
including detailed scale drawings and wiring diagrams of 
any nonstandard or special equipment and of any pro- 
posed deviation from the plans. If required to do so, 
the contractor shall submit for approval, sample articles 
of the material proposed for use. All of the above data 
shall be submitted in duplicate for checking, and follow- 
ing checking, correction, and approval, not less than 
three (3) complete sets shall be submitted to the engi- 
neer. The department will not be liable for any material 
purchased, labor performed, or delay to the work prior 
to such approval. 

Upon completion of the work, the contractor shall 
submit an “As Built” or corrected plan, or any data 
therefor as required by the engineer, showing in detail 
all construction changes, especially location and depth 
of conduit and completed schematic circuit diagram. 


77.4 Materials and Installation. (a) Excavating and 
Backfilling. The excavations required for the installa- 
tion of conduit, foundations, and other appliances shall 
be performed in such a manner as to cause the least 
possible injury to the streets, sidewalks, and other 
improvements. The trenches shall not be excavated 
wider than necessary for the proper installation of the 
electrical appliances and foundations. Excavating shall 
not be performed until immediately before installation 
of conduit and other appliances. The material from the 
excavation shall be placed in a position where the least 
interference with the surface drainage will occur. 

All surplus excavated material shall be removed and 
disposed of within forty-eight (48) hours, by the con- 
tractor, outside of the highway right of way. Unless 
otherwise provided, the contractor shall make his own 


448 


SIGNALS AND LIGHTING 17.4 


arrangements for disposing of materials outside the 
right of way and shall pay all costs involved therewith. 

The excavations shall be backfilled in conformance 
with the requirements of Section 22 of these specifica- 
tions. 

Excavations after backfilling shall be kept well filled 
and maintained in a smooth and well-drained condition, 
until permanent repairs are made. 

At the end of each day’s work and at all other times 
when construction operations are suspended, all equip- 
ment and other obstructions shall be removed from that 
portion of the roadway open for use by public traffic. 

All excavation shall be closed, and sidewalks, pavement 
and landscaping restored at each intersection prior to 
opening any other intersection, unless it is otherwise 
approved by the engineer. 

Excavations in the street or highway when such street 
or highway remains open to public traffic, shall be per- 
formed in such a manner that not more than one traffic 
lane is restricted in either direction at any time. 

_(b) Removing and Replacing Improvements. 
Improvements such as sidewalks, curbs, gutters, Portland 
cement concrete and asphalt concrete pavements, bitu- 
minous surfacing, base material, and any other improve- 
ments removed, broken or damaged by the contractor 
shall be replaced or reconstructed with the same kind 
of materials as found on the work or with materials of 
equal quality. The new work shall be left in a serviceable 
condition satisfactory to the engineer. 

Whenever a part of a square or slab of existing con- 
crete sidewalk or driveway is broken or damaged, the 
entire square or slab shall be removed and the concrete 
reconstructed as above specified. 

The outline of all areas to be removed in Portland 
cement concrete sidewalks and in pavements shall be 
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cut to a minimum depth of one and one-half (114) inch 
with an abrasive type saw prior to removing the side- 
walk and pavement material. Cut for remainder of the 
required depth may be made by a method satisfactory 
to the engineer. Cuts shall be neat and true with no shat- 
ter outside the removal area. 

(c) Foundations. Foundations for posts, standards, 
and pedestals shall be Class AA Portland cement con- 
crete, conforming to the applicable requirements of Sec- 
tions 44 and 45 of these specifications, except as herein 
provided. 

Concrete for the installation of detectors shall be 
Class DA Portland cement concrete, or Class AA Portland 
cement concrete with Type III cement used in lieu of 
Type II cement. Type III cement shall conform to the 
provisions of the current ASTM Designation: C150. 
Aggregate shall be three-fourths (84) inch maximum 
size. 

In placing concrete foundations for detectors, concrete 
shail be worked up between the channels by mechanical 
vibrating methods. The detector pad shall be removed 
and a three-fourths (34) inch inspection hole shall be 
provided at one (1) foot intervals, placed uniformly 
along each side of the center line of the pan. Detector 
frame and concrete shall be finished flush and true with 
the pavement surface. 

The bottom of concrete foundations shall rest on firm 
ground. | 

Foundations shall be poured ‘“‘in the solid”? and mono- 
lithically where practicable. For posts, standards, and 
pedestals, the top two (2) inches shall be poured after 
the post, standard, or pedestal is in proper position. The 
exposed portions shall be formed to present a neat 
appearance. 

Forms shall be true to line and grade. Tops of footings 
for posts and standards, except special foundations, shall 
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be finished to curb or sidewalk grade or as ordered by 
the engineer. Forms shall be rigid and securely braced in 
place. Conduit ends and anchor bolts shall be placed in 
proper position and to proper height, and shall be held 
in place by means of a template until the concrete sets. 

Anchor bolts shall conform to the specifications of the 
current ASTM Designation A307 and shall be provided 
with two nuts and two washers each. Plumbing of stand- 
ards shall be accomplished by adjusting these nuts 
before the foundation is finished to final grade. Shims, or 
other similar devices for plumbing or raking, will not be 
permitted. 

Both forms and ground which will be in contact with 
the concrete shall be thoroughly moistened before plac- 
ing concrete. Forms shall not be removed until the con- 
crete has thoroughly set. 

Ordinary Surface Finish prescribed in Section 44 shall 
be applied to exposed surfaces of concrete. 

Where obstructions prevent construction of planned 
foundations, the contractor shall construct an effective 
foundation satisfactory to the engineer. 

(d) Standards and Posts. Standards and posts for 
traffic signals, electrolier cabinets, illuminated signs, etc., 
shall be as specified in the special provisions or shown on 
the plans and shall conform to the applicable provisions 
of Section 48 of these specifications and to the following 
requirements: 

(1) Type I standards shall be used for post-top 
mounting of traffic signals as shown on the plans. Mount- 
ing height shall not be less than ten (10) feet, except for 
special conditions shown on the plans. Type I standard 
shall be constructed of No. 11 or heavier U.S. gage steel, 
with the top designed for post-top slip-fitter. 

Type II standards shall be used for mast-arm mount- 
ing of traffic signals without luminaires and with or 
without bracket-mounted traffic signals. 
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Type III standards shall be used for mast-arm mount- 
ing of both luminaires and mast-arm traffic signals and 
with or without bracket-mounted traffic signals. 

Type IV standards shall be used for mast-arm mount- 
ing of luminaires with or without bracket-mounted traffic 
signals. 

(2) Unless otherwise specified on the plans or in 
the special provisions, Types II, III, and IV standards 
shall conform to the details shown on the plans and the 
following specifications: 

Standards shall be fabricated from (A) sheet steel 
conforming to the specifications of the current ASTM 
Designation: A245, Grade C, or from (B) sheet steel of 
weldable grade. If alternate (B) is used, the steel after 
fabrication shall have a minimum yield of forty thou- 
sand (40,000) pounds per square inch. 

Standards with one mast arm shall be fabricated of 
not less than No. 10 U.S. gage steel except that when 
material conforming to (B) above is used, the gage shall 
not be less than No. 11 U.S. gage steel. 

Type III standards with both signal and luminaire 
mast arms shall be fabricated of not less than No. 7 
U.S. gage material. 

Standards shall be fabricated of full length sheets or 
of sections not less than ten (10) feet in length (except 
the five (5) foot section added for the thirty-five (35) 
foot standards). 

Each section shall be fabricated from not over two 
pieces of sheet steel. Where two pieces are used, the 
longitudinal welded seams shall be directly opposite one 
another. When the sections are butt welded together, the 
welded seams on adjacent sections shall be placed to 
form continuous straight seams from base to top of 
standard. . 

Standards shall be straight, with a permissive varia- 
tion not to exceed one (1) inch measured at the midpoint 
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of a thirty (80) foot or thirty-five (85) foot standard and 
not to exceed three-fourths (34,) inch measured at the 
midpoint of a twenty (20) foot standard. 

A maximum static deflection of four (4) inches, with- 
out wind load, will be permitted for poles not over thirty 
(30) feet in height and four and one-half (414) inches 
for poles thirty-five (35) feet in height. Static deflection 
shall be measured with the mast arms, luminaires or 
signals or both in place. 

Mast arms shall be fabricated from standard pipe, well 
reamed, free from burrs, and without intermediate 
splices or couplings, curved to the dimensions shown on 
the plans and shall be provided with raintight connec- 
tions to shafts. 

Tie rods for mast arms shall be manufactured of 
structural steel conforming to the current ASTM Desig- 
nation: A7 and shall be provided with two nuts and two 
lock washers at each end. 

Workmanship and finish shall be equal to the best 
general practice of modern metal fabrication shops. 

The twenty (20) foot standard shall conform to the 
dimensions of the upper two sections of the standard 
shown on the plans. 

The thirty-five (35) foot standard (unless fabricated 
from full-length sheets) shall consist of the thirty (30) 
foot standard shown on the plans, with an additional 
five (5) foot tapered section three-sixteenths (34 .) inch 
thick (eight (8) inches O.D. to eight and _ eleven- 
sixteenths (814) inches O.D.) butt welded to the lower 
end of the thirty (30) foot standard. 

The butt welded transverse joints shall be strength- 
ened by inserting a metal sleeve at each joint. The sleeve 
shall be No. 10 U.S. gage metal and made from steel 
having the same chemical composition as the steel in 
the standard. The metal sleeve shall have a minimum 
length of one (1) inch. The sleeve shall be centered at 
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the joint, and have the same taper as the standard so 
the outside of the sleeve is in full contact throughout 
in length and circumference. 

All welds shall be continuous. 

The weld metal at the transverse joint shall extend 
to the sleeve, making the sleeve an integral part of the 
joint. 

All longitudinal welds shall be performed by the 
submerged arc process. 

All exposed welds, except fillet welds, shall be ground 
flush with the base metal. 

All exposed edges of the plates which make up the 
base assembly shall be finished smooth and all exposed 
corners of such plates shall be neatly rounded to one- 
eighth (14) inch radius unless otherwise shown on the 
plans. Shafts shall be provided with slip-fitter shaft caps. 

(3) Standards and posts for controller cabinets 
(except where noted otherwise) shall be constructed of 
four (4) inch standard pipe, conforming to the dimen- 
sions shown on the plans. 

(4) When pedestrian push buttons are to be 
installed on posts in lieu of attaching to adjacent traffic 
signal standards, the posts shall be constructed of two 
and one-half (214) inch standard pipe conforming to 
the dimensions shown on the plans. 

(5) Standards for post-mounted signs shall be fab- 
ricated of steel pipe with sections swaged and welded 
as shown on the plans. Each standard shall be provided 
with a three (8) inch by five (5) inch handhole with 
cover plate. Sign frames for mounting signs on posts 
shall be fabricated of standard structural angles welded 
as shown on the plans. Frames shall be made to present 
true flat rectangular surfaces for mounting sign panels. 
All welding shall be done by qualified welders in con- 
formance with the applicable specifications of the 
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American Welding Society. A tolerance of one thirty- 
second (142) inch shall be maintained in the position- 
ing of holes to be used for mounting sign panels. 

(6) Bridges for illuminated signs shall be as speci- 
fied in the special provisions, or as shown on the plans, 
or both. 

(7) Guard posts shall be constructed of standard 
pipe, eight (8) inches in diameter and five (5) feet six 
(6) inches long. Posts shall be set three (3) feet in a 
block of Portland cement concrete, as shown on the 
plans, and shall be filled with Portland cement concrete. 

(8) Standards, sign frames, sign bridges, and fit- 
tings shall be cleaned before priming, as specified in 
Section 51, Painting. Standards for traffic signals, high- 
way lighting, and illuminated signs shall be galva- 
nized after fabrication by the hot-galvanized process 
conforming to the current ASTM Designation: A123. 
After erection, all outside surfaces shall be cleaned free 
of dust, grease, and oil and all abraded and damaged 
areas shall be neatly soldered over with 50-50 solder. 

Tie-rods, nuts, washers, and other miscellaneous fer- 
rous parts shall be galvanized after fabrication by the 
hot-dipped process conforming to the current ASTM 
Designation: A153. 

Not less than ten (10) inches of the upper end of the 
anchor bolts and all nuts shall be galvanized after fab- 
rication by the hot-dipped process specified above, or 
cadmium plated with Type NS coating conforming to 
the current ASTM Designation: A165. After galvaniz- 
ing or plating, the bolt threads shall accept galvanized 
or plated standard nuts without requiring tools or caus- 
ing removal of protective coating. 

(9) Posts, poles, standards, and pedestals except 
concrete pedestals cast in place, shall not be erected 
until the foundation has set at least seventy-two (72) 
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hours, and shall be plumbed or raked, as ordered by the 
engineer. 

(e) Conduit. All conductors shall be run in conduit 
except where run inside poles. Conduit to be installed 
underground, on the surface of poles, or in structures 
shall be rigid metal type, conforming to Article 346 of 
the Code. 

Where signal conductors are run in lighting standards 
containing high-voltage street lighting conductors, the 
signal conductors shall be encased in flexible or rigid 
metal conduit. Where telephone circuits are extended 
into controller pedestals, the telephone conductors shall 
be encased in flexible metal conduit. 

Exterior and interior surfaces of all conduit and fit- 
tings shall be uniformly and adequately zine coated by 
the hot-dipped galvanizing process specified above. The 
interior as well as the exterior of a six (6) inch sample 
cut from the center of a standard length of conduit when 
tested in accordance with the applicable portions of the 
current ASTM Designation: A239 shall not show a 
fixed deposit of copper after four (4), one (1) minute 
immersions in the standard copper sulphate solution. 

The interior of the conduit shall have a continuous 
coating of lacquer or enamel. Each length shall bear the 
label of Underwriters’ Laboratories, Inc. Installation 
shall conform to appropriate articles of the Code. 

The size of conduit used shall be as shown on the 
plans. Conduits smaller than one (1) inch electrical 
trade size shall not be used, unless otherwise specified, 
except that grounding conductors at service points may 
be enclosed in one-half (44) inch diameter conduit. 

Where pull boxes are installed adjacent to standard 
base, conduit installed between pull box and base shall 
not be less than one and one-half (114) inches in diame- 
ter, unless shown otherwise on the plans. 

It shall be the privilege of the contractor, at his own 
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expense, to use larger size conduit if desired, and where 
larger size conduit is used, it shall be for the entire 
length of the run from outlet to outlet. No reducing 
couplings will be permitted. 

The ends of all conduits shall be well reamed to 
remove burrs and rough edges. Field cuts shall be made 
square and true so that the ends will butt or come 
together for the full circumference thereof. Slip joints 
of running threads will not be permitted for coupling 
conduit. When a standard coupling cannot be used, an 
approved threaded union coupling shall be used. The 
threads on all conduit shall be well painted with a good 
quality of lead or rust preventive paint, before couplings 
are made up. All couplings shall be screwed up until 
the end of the conduits are brought together, so that a 
good electrical connection will be made throughout the 
entire length of the conduit run. Where coating on con- 
duit. has been injured in handling, or installing, such 
injured places shall be thoroughly painted with rust 
preventive paint. 

All conduit ends shall be threaded and capped with 
standard pipe caps until wiring is started. When caps 
are removed, the threaded ends shall be provided with 
approved conduit bushings. 

Conduit stubs from electrolier base shall extend at 
least six (6) inches from face of foundation and at least 
eighteen (18) inches below top of foundation. Conduit 
stubs on structures shall be as shown on the plans. 

Conduit stubs, caps, and exposed threads shall be 
painted with rust preventive paint. 

The location of ends of all conduits in structures, or 
terminating at curbs, shall be marked by a “Y” at least 
three (3) inches high cut into the face of curb, gutter, 
or wall, directly above the conduit. 

Conduit bends, except factory bends, shall have a 
radius of not less than six (6) times the inside diameter 
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of the conduit. Where factory bends are not used, con- 
duit shall be bent, without crimping or flattening, using 
the longest radius practicable. 

Conduit shall be laid to a depth of not less than 
eighteen (18) inches below the curb grade in the side- 
walk areas and to a depth of not less than twenty-four 
(24) inches below the finished grade in all other areas, 
except that conduit may be laid on top of and secured 
to the existing pavement in curbed dividing strips. Con- 
duit under railroad tracks shall be not less than twenty- 
four (24) inches below bottom of tie. 

Conduit shall be placed under existing pavement by 
approved jacking or drilling methods. Pavement shall 
not be disturbed without the approval of the engineer 
and then only in the event obstructions are encountered. 
Upon approval of the engineer, small test holes may be 
cut in the pavement to locate obstructions. Jacking or 
drilling pits shall be kept two (2) feet clear of the edge 
of any type of pavement wherever possible. Excessive 
use of water such that pavement might be undermined, 
or subgrade softened, will not be permitted. 

Conduit terminating in standards or pedestals shall 
extend approximately two (2) inches above the founda- 
tion vertically and shall be sloped toward handhole 
opening conduit entering concrete pull boxes shall ter- 
minate two (2) inches inside the box wall and not less 
than two (2) inches above the bottom, and shall be 
sloped to facilitate pulling of cable. Conduit entering 
through the bottom of a pull box shall be located near 
the end walls to leave the major portion of the box clear. 
At all outlets, conduit shall enter from the direction of 
the run. 

Conduit entering controller cabinets shall be sealed 
to prevent the entrance of gases, by the use of paraffin 
or other approved sealing compound, as determined by 
the engineer. 
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Conduit leading to soffit, wall or other lights or fix- 
tures below the grade of the pull box shall be sealed by 
means of an approved sealing fitting and sealing com- 
pound, to prevent water from flowing to the fixture. 

A No. 12 AWG galvanized pull wire shall be installed 
in all conduits which are to receive telephone conductors 
or other future conductors. At least two (2) feet of pull 
wire shall be doubled back into the conduit at each 
termination. 

Existing underground conduit to be incorporated into 
a new system shall be cleaned with a mandrel and blown 
out with compressed air. 

Conduit runs shown on the plans are for bidding pur- 
poses only and may be changed with approval of the 
engineer to avoid underground obstructions. 

(f) Pull Boxes. Pull boxes shall be installed at the 
locations shown on the plans, and at such additional 
points, as ordered by the engineer, when runs are more 
than two hundred (200) feet. The contractor may 
install, at his own expense, such additional pull boxes 
that may be desired to facilitate the work. 

Pull boxes and extensions shall be precast reinforced 
concrete boxes of the sizes and details shown on the 
plans. Reinforcement shall be three-fourths (%4,) inch 
mesh, No. 20 U.S. gage, hardware cloth or bar rein- 
forcement. Where isolating transformers are installed 
in pull boxes, the No. 5 box shall be extended as shown 
on the plans. For signal systems, or combined signal and 
low-voltage lighting systems, reinforced concrete covers 
shall be inscribed “Traffic Signals” and for lighting 
systems, reinforced concrete covers shall be inscribed 
“Street Lighting” (“High Voltage,’ where applicable). 
Covers shall be provided with two (2) three-eighths 
(32) inch brass hold-down bolts with brass washers and 
nuts. Nuts shall be recessed below the surface of cover. 

Where pull boxes are to be placed in areas subject to 
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traffic loads, a steel cover of suitable design to withstand 
such loads, shall be used in lieu of the concrete cover. 

Pull boxes shall be installed so that the covers are 
level with curb or sidewalk grade, or level with the 
surrounding ground when no grade is established. 

The bottom of box shall be bedded in concrete or 
erushed rock as shown on the plans or as ordered by the 
engineer. 

Pull boxes for structure installations shall conform to 
the dimensions and locations shown on the plans. Boxes 
or vaults formed in the concrete shall have metal frames 
and covers, with wording inscribed on the covers as 
shown on the plans. All metal parts shall be hot-dipped 
galvanized conforming to the applicable portions of the 
current ASTM Designation: A153, after fabrication. 
Gasket surfaces shall form a true plane. Gaskets shall 
be of one-piece neoprene, one-eighth (1%) inch thick, and 
shall cover the contact surface between the frame and 
cover. 

(g) Expansion Fittings. Expansion fittings, as 
detailed on the structure plans, shall be installed where 
the conduit crosses an expansion joint in the structure. 
Each expansion fitting shall be provided with a bonding 
jumper of No. 6 AWG, copper wire, or equal. 

(h) Conductors and Cable. Conductors and cable 
shall conform to the applicable specifications as follows: 

(1) Traffic control conductors and multiple circuit 
lighting conductors shall be designed for 600 volts. 

Conductors (unless otherwise specified) shall be single 
conductor, solid or stranded copper of gage as shown 
on the plans, insulated with TW grade plasticized poly- 
vinyl chloride compound. Copper wire shall conform to 
the applicable portions of the current ASTM Designa- 
tions: B38 and B8. 

The thickness of insulation shall be four sixty-fourths 
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(44) inch for Nos. 14 to 9 AWG, inclusive, and five 
sixty-fourths (544) inch for No. 8 AWG or larger. The 
insulation shall conform to the applicable portions of 
the current ASTM Designation: D734. Telephone inter- 
connection conductors shall be No. 16 AWG, 19-strand 
conductors insulated with three sixty-fourths (%%4) 
inch plasticized polyvinyl chloride compound equivalent 
to TW grade, conforming to the applicable portions of 
the current ASTM Designation D734. 

(2) Multi-conductor cables shall be used only when 
specified in the special provisions or approved by the 
engineer. 

(3) Conductors for series highway lighting shall be 
No. 8 AWG, solid or stranded copper insulated with 
ten sixty-fourths (1%,) inch TW grade plasticized 
polyvinyl chloride compound, or equal, conforming to 
applicable portions of the Current ASTM Designation: 
D734, and designed for operation at 5,000 volts. 

Series lighting conductors shall be tested in con- 
formance with the requirements set forth in the Insu- 
lated Power Cable Engineer’s Association ‘‘General 
Specifications for Wire and Cable with Rubber and 
Rubber-like Insulation,” February, 1951, Section 7.7— 
Specifications for “Series Lighting Wire and Cable With 
Thermoplastic Synthetic Insulation, 3,000 and 5,000 
Volt Service.” 

Where isolating transformers are used, the secondary 
conductor from transformer to luminaire shall be No. 
10 AWG, or larger, conforming to specifications for 
600 volts. 

(4) For traffic signal and multiple circuit street 
lights and signs, insulation shall be of solid color, or of 
basic colors with a permanent colored stripe, to identify 
conductors as detailed in the following table, unless 
otherwise specified. 
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(i) Wiring. Wiring shall conform to appropriate 
articles of the Code. Wiring within cabinets, junction 
boxes, etc., shall be neatly arranged and laced. 

Powdered soapstone, talc, or other approved lubricant 
shall be used in placing conductors in conduit. 

All signal light conductors, except branch neutrals, 
shall be run continuously from a terminal block located 
in a cabinet, compartment or signal head, to a similarly 
located terminal block, without splices. Branch signal 
light neutrals and detector commons may be spliced 
at pull boxes. 

Sufficient signal light conductors shall be provided to 
perform the functional operation of the signal system 
and, in addition thereto, two spare conductors of size 
equal to the largest signal light conductor in the run, 
shall be provided throughout the signal light system, 
except as noted on the plans. At least five (5) feet of 
slack shall be left for each conductor at each standard 
(signal or lighting or combined), and at least two (2) 
feet of slack at each pull box. 

Where pressure detectors are to be installed, a sep- 
arate hot conductor shall be run from the controller 
cabinet to each detector element. A common neutral 
conductor, separate from the signal light circuit neutral, 
shall be used for all 12-volt circuits, including the pres- 
sure detector and pedestrian push-button circuits. 

Where isolating transformers are not to be used, 
series lighting cable shall be run without splices from 
luminaire to luminaire and from service to luminaire. 
Multiple lighting conductors may be spliced in bases of 
standards or pull boxes adjacent thereto. 

Conductors shall be jointed by a ““Western Union” type 
splice or by the use of an approved connector. Connectors 
shall be used for splicing all conductors No. 8 AWG, or 
larger. All splices shall be soldered by the pouring or 
dipping method. ; 
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Conductor insulation shall be well penciled, trimmed 
to conical shape, and roughened before applying splice 
insulation. Splice insulation shall consist of layers of 
thermoplastic electrical insulating tape not over seven 
thousandths (0.007) inch thick conforming to Federal 
Specifications: MIL—I-—7798, applied to a thickness equal 
to and well lapped over the original insulation, except 
that on high voltage and multiple lighting conductor 
splices, two layers of synthetic oil resistant rubber tape 
conforming to the requirements of the current ASTM 
Designation: D119 shall be applied over the conductor 
before placing the thermoplastic tape. The splice shall 
then be well covered with at least two layers of asphalt 
impregnated open mesh fabric tape, and a coating of 
high grade insulating paint or similar material. At least 
two (2) feet of slack shall be left for each conductor at 
each splice. 

Where multi-conductor cable is used, all conductor 
splices shall be neatly cabled together and covered with 
a hot vulcanized layer of material suitable to bond with 
the cable covering, and when finished, the joint shall 
present a covering built up level with original cable cov- 
ering and shall be completely waterproof. An approved 
type of watertight splicing box may be used in lieu of 
vulcanizing. 

When conductors and cables are pulled into the con- 
duit, all ends of conductors and cables shall be taped to 
exclude moisture, and shall be so kept until the splices 
are made or terminal appliances attached. Ends of spare 
conductors shall be taped. 

A small permanent band or bands, on which the cir- 
cuit, designation number, and phase are stamped, in 
the order named, using the code letters given in article 
(h) of this chapter, shall be securely attached near the 
end of each conductor, at each controller, switch, stand- 
ard, or pull box, where conductors are separated. Where 
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circuit and phase are not clearly indicated by conductor 
insulation, additional bands shall be used. 

(j) Bonding and Grounding. Metallic cable sheaths, 
conduit and metal poles and pedestals shall be made 
mechanically and electrically secure to form a continuous 
system, and shall be effectively grounded. Bonding and 
grounding jumpers shall be copper wire or copper strap 
of the same cross-sectional area, as No. 6 AWG, for 
series lighting systems and No. 8 AWG for all other 
systems. 

Bonding of standards and pedestals shall be by means 
of a bonding strap attached to an anchor bolt or a three- 
sixteenths (*4,) inch, or larger, brass or bronze bolt 
installed in the lower portion of the shaft. 

One side of secondary circuit of series-multiple trans- 
formers shall be grounded. 

Grounding of conduit and neutral at service point 
shall be accomplished as required under the code of this 
section, except that grounding conductors shall be No. 
6 AWG, or equal. 

At each multiple service point, a ground electrode shall 
be furnished and installed. Ground electrodes of steel 
or iron shall be one piece lengths of galvanized rod or 
pipe at least three-fourths (34) inch in diameter. Elec- 
trodes of non-ferrous materials, or their approved equiv- 
alent, shall be not less than one-half (44) inch in 
diameter. Ground electrodes shall be installed in accord- 
ance with the Code. The service equipment shall be 
bonded to the ground electrode by use of a ground clamp 
and No. 6 AWG copper wire, or equal, enclosed in a one- 
half (44) inch diameter conduit or hardwood molding. 

Where conduit system parallels, or crosses, a perma- 
nent water system in accessible areas, grounding jump- 
ers shall be installed at intervals not exceeding five 
hundred (500) feet. Grounding to a water system at or 
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near the service point will be accepted in lieu of the 
driven ground rod. 

(k) Service. Service points shown on the plans are 
approximate only. The contractor shall determine exact 
locations from the serving utility. 

Where the contractor is required to install the lower 
section of riser on a utility pole, the location of riser 
shall be determined by the utility. 

The contractor shall furnish and install conduit and 
conductors to the service points as shown on the plans. 
Conduit for multiple lighting or traffic signal service 
shall not be less than one (1) inch size. Conduit for 
series lighting service shall not be less than one and one- 
half (114) inches in size. 

Service fittings for multiple lighting or traffic signal 
systems or both shall include a two-wire or three-wire 
solid neutral, 120— or 120/240-volt, service circuit 
breaker or service switch, in a raintight housing 
together with a safety socket box or meter socket or 
both located as specified by the power serving utility 
and as specified in the special provisions or shown on 
the drawings. Each service switch or service circuit 
breaker shall be provided with hasp for a padlock. The 
padlocks will be furnished by others. 

For series lighting service, a galvanized cast iron or 
No. 16 U.S. gage sheet steel cut-out box not less than 
thirteen (18) inches by twenty-four (24) inches by six- 
teen (16) inches fitted with one plug cut-out for each 
series circuit shall be furnished and installed. Plug cut- 
out shall be rated 20 amperes continuous for five thou- 
sand (5,000) volt circuit and shall short circuit the feed 
side of the series circuit prior to opening the load con- 
tacts. The cut-out shall be operable by removing the 
cover by means of a hook stick. 

Minimum fiash-over values of cut-out shall be as 
follows: 
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COntACTSetO 2 TOUNG eet eek ee 40,000 volts 
Load to line contacts, plug removed.................. 32,000 volts 
Contaet to-hand Sroove im plug. 30,000 volts 


Across plug separators, with plug inserted......10,000 volts 


The cut-out box shall be fitted with a cover perma- 
nently inscribed “Danger—High Voltage.” The cover 
shall be attached to the box to form a raintight plate 
and shall require tools for removal. Cut-out box shall be 
installed not less than eight (8) feet above the ground. 

Upon request of the contractor, the engineer will 
arrange with the serving utility to complete service 
connections and the contractor shall pay all costs and 
fees therefor. 

Upon request of the contractor, the engineer will 
arrange for furnishing electrical energy. Energy used 
prior to completion of the contract will be charged to 
the contractor except that the cost of energy used for 
public benefit when such operation is ordered by the 
engineer, will be borne by the state. 

(1) Sign Switches. Each illuminated sign installa- 
tion shall be provided with a disconnect switch mounted 
on the sign standard or structure, as shown on the plans. 
Where the sign lighting is served from a series lighting 
system through a series-multiple transformer, or from 
a multiple service, the switch shall be a two-wire, solid 
neutral, 120-volt AC circuit breaker or fused switch, 
approved as service equipment, for each sign-pole or 
panel. 

(m) Safety Precautions. Before starting work on 
existing series street lighting circuits, the contractor 
shall obtain daily safety circuit clearance from the serv- 
ing utility. Cut-out plugs must be pulled and “Men at 
Work” signs posted at cut-out boxes before any work 
is done. 

(n) Inspection. All material shall be subject to 
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inspection after delivery to the site and during installa- 
tion in the work. Failure of the engineer to note faulty 
material or workmanship during construction shall not 
relieve the contractor of the responsibility for removing 
or replacing any such material at his own expense. 

Inspection or sampling of certain materials may be 
made at the factory or warehouse prior to delivery to 
the site, when required by the engineer. 

Material which has been rejected previous to delivery 
shall not be delivered to the work, and all material which 
has been rejected at the work shall be immediately 
removed from the site. 

(o) Field Test. Prior to completion of the work, 
the contractor shall cause the following tests to be made 
on all traffic signal and lighting circuits, in the presence 
of the engineer: 

(1) Test for continuity of each circuit. 

(2) Test for grounds in each circuit. 

(3) A megger test on each circuit between the cir- 
cuit and ground. The insulation resistance shall not be 
less than the values specified in Section 1119 of the Code. 

(4) A functional test in which it is demonstrated 
that each and every part of the system functions as 
specified or intended herein. 

(5) The contractor shall perform, on high-voltage 
series lighting circuits, a high-voltage test consisting of 
an 8,400-volt, 60-cycle alternating current between the 
conductors and ground for five (5) consecutive minutes 
with the two ends of the circuit connected together. 

The initially applied voltage shall be applied to the 
entire completed circuit and shall not be greater than 
the rated voltage of the cable and the rate of increase 
shall be approximately uniform and not over one hun- 
dred (100) percent in ten (10) seconds nor less than one 
hundred (100) percent in sixty (60) seconds. The volt- 
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age shall be increased to the value of 8,400 volts root 
mean square and held at this value for five (5) minutes. 

When approved by the engineer, the contractor may, 
in lieu of the above 8,400-volt test, perform a high- 
voltage series lighting test consisting of the open-circuit 
voltage of the connected constant-current transformer 
between the conductors and ground. 

Any fault in any material or in any part of the instal- 
lation revealed by these tests shall be replaced or 
repaired by the contractor in a manner approved by the 
engineer, and the same test shall be repeated until no 
fault appears. 

(p) Painting. In lieu of the temperature and sea- 
sonal restrictions of painting specified in Section 51 of 
these specifications, paint may be applied to electrical 
equipment at any time approved by the engineer. 

All metal parts, posts, poles, pedestals, standards, 
sign frames, sign bridges, and fittings shall be cleaned 
of all rust, scale, grease and dirt as specified in Section 
51 prior to applying the priming coat. Sandblasting of 
galvanized surfaces will not be required. 

All base metal and rusted or galvanized surfaces to 
be painted shall be treated with a freshly prepared solu- 
tion of phosphoric acid conforming to Federal Specifica- 
tions MIL—P-15328, Diluent (A). The solution shall be 
applied by means of a brush. After drying twenty (20) 
minutes, the metal surfaces shall be rinsed with water. 
Painting shall begin within twenty-four (24) hours 
after applying the diluent. 

Following the above treatment and prior to installa- 
tion or erection in the field, all metal posts, poles, pedes- 
tals, standards, frames, and fittings to be painted shall 
receive two primer coats on all inside and outside sur- 
faces. The primer coat shall conform to Section 51 of 
these specifications. Back plates shall receive a coat of 
primer. 
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If an approved prime coat has been applied by the 
manufacturer and it is in good condition, an application 
of primer by the contractor, other than for repairs, will 
not be required. 

Where standards are to be finished with yellow 
enamel, the final prime coat shall be of zinc chromate. 

After erection, all exterior surfaces shall be examined 
for damaged primer and such damaged surfaces shall be 
given a spot coat of primer. 

Metal posts, poles, pedestals, standards and bases 
below the bottom of signal heads shall be given a mini- 
mum of two coats of signal post yellow of a shade 
approved by the engineer. Final coat shall show even 
solid color. 

Metal parts above the bottom of the base of the signal 
heads, on poles which are not galvanized or when ordered 
by the engineer, shall be finished with two coats of dark 
olive green enamel, except that painting of signal heads 
which have been factory enameled in black or dark olive 
green, and are in good condition, may be omitted. Inte- 
rior of hoods and front faces of back plates shall be 
finished with two coats of flat black enamel. 

Non-galvanized metal lighting standards (without sig- 
nals), illuminated sign bridges, poles and frames shall 
be finished with two coats of dark olive green enamel or 
aluminum as directed by the engineer. 

Standards galvanized full length inside and outside 
in conformance with the current ASTM Designation: 
A128, will not require painting except that standards 
used for traffic signals shall be painted yellow as specified 
above. 

Controller cabinets shall be painted dark olive green 
or aluminum as directed by the engineer. When alu- 
minum paint is specified, the paint shall conform to 
Section 51 of these specifications. 
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Conduit and conduit fittings above ground shall be 
given one coat of primer and one coat of enamel con- 
forming to the color of the adjacent standard or pedestal. 

Metal guard posts shall be painted with aluminum or 
yellow signal post enamel as ordered by the engineer. 

Pedestrian push button posts shall be painted with 
yellow signal post enamel. 

All paint coats may be applied either by hand brushing 
or by approved spraying machines in the hands of skilled 
operators. The work shall be done in a neat and work- 
manlike manner, and the department reserves the right 
to require the use of brushes for the application of paint, 
should the work done by the paint spraying machine 
prove unsatisfactory or objectionable, as determined by 
the engineer. 


77.5 Controllers. A controller shall consist of a 
complete electrical mechanism for controlling the opera- 
tions of traffic control signals including the timing mech- 
anism and all necessary auxiliary equipment, mounted in 
a cabinet. 

(a) Color phases. Color phases for both traffic- 
actuated and pretimed traffic signal systems: 

(1) For a two-phase controller, the color sequences 
shall be: 


Interval Phase A Phase B 
eA Datel yee Ae eee Green Red. 
pide BON Tg) ee ON Oe Smee Yellow Red 
a ee et eV pear ae Red Green 
Le ty ei Red Yellow 
and repeat. 


(2) For a three-phase controller, the color sequence 
shall be: 
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Interval Phase A Phase B Phase C 
dit Oe ween Green Red Red 
Dik. ee ee Yellow Red Red 
COS et Red Green Red 
Ad St aaect Red Yellow Red 
Dai ae wee Red Red Green 
ihe Rigas Site Kae J Red Red Yellow 

and repeat. 


(b) Flashing Operations. All controllers shall be 
equipped for automatic flashing operation of signal 
lights. Flashing operations, when required by railroad 
pre-emption, flashing control, or other causes, shall be 
set for flashing yellow lights, on the main street or high- 
way and for flashing red on the cross street or streets, 
unless otherwise specified in the special provisions, 
shown on the plans, or directed by the engineer. 

(c) Wiring Diagrams. A schematic wiring diagram 
of the controllers and auxiliary equipment shall be sub- 
mitted at the time the controllers are delivered or, if 
ordered by the engineer, previous to purchase. This dia- 
gram shall show in detail all circuits and parts. Such 
parts shown thereon shall be identified by name or num- 
ber and in such manner as to be readily interpreted. 

(d) Operating Voltage. All equipment excepting 
pedestrian push buttons and pressure detectors, shall be 
designed to operate from 120 volts, 60 cycles AC supply. 
Operation shall be satisfactory at voltages from 110 to 
130. 

The voltage for pedestrian push buttons and pressure 
detectors shall not exceed 12 volts. 

(e) Radio Interference Suppressors. All traffic sig- 
nal controllers, flashers or other current interrupting 
devices, shall be equipped with suitable radio interfer- 
ence suppressors installed at the input power point. 
Interference suppressors shall be of a design which will 
minimize interference in both broadcast and aircraft 
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frequencies, and shall provide a minimum attenuation of 
50 decibels over a frequency range of 200 kilocycles to 
75 megacycles when used in connection with normal 
installations. The interference filters furnished shall be 
hermetically sealed in a substantial metal case filled with 
a suitable insulating compound. Terminals shall be nickel 
plated, 10-24 brass studs of sufficient external length to 
provide space to connect two No. 8 wires, and shall be 
so mounted that they cannot be turned in the case. 
Ungrounded terminals shall be properly insulated from 
each other, and shall maintain a surface leakage distance 
of not less than one-quarter (14,) inch, between any 
exposed current conductor and any other metallic parts, 
with an insulation factor of 100-200 megohms dependent 
on external circuit conditions. Suppressors shall be 
designed for operation on 15 amperes, 125 volts, 60 
cycles, single wire circuits, and shall meet standards of 
the Underwriters’ Laboratories and the Radio Manu- 
facturers Association. 

(f{) Traffic- Actuated Controllers. Traffic-actuated 
controllers shall be electrical devices which, when con- 
nected to traffic detectors or other means of actuation, 
or both, shall operate the electrical traffic signal system 
at one or more intersections. 

(1) Type I Controller. Type I controller shall be a 
two-phase, full traffic-actuated traffic control device 
which shall be capable of transferring traffic control 
indication from one phase to the other as the movement 
of traffic demands. Each phase shall be separately con- 
trolled for a predetermined initial interval; a predeter- 
mined vehicle interval, which is extended for each 
actuation; a predetermined maximum interval, which 
is the limit one phase can hold the right of way while 
there are actuations on the other phase; a predetermined 
yellow interval; and a recall switch. 


473 


77.5 SIGNALS AND LIGHTING 


Each phase shall be separately controlled by dials 
(installed on the front panel of the controller) readily 
adjustable for the following variables: 


(A) Initial interval from 2 to 30 seconds. 
(B) Vehicle interval from 2 to 30 seconds. 
(C) Maximum interval from 10 to 60 seconds. 
(D) Yellow interval from 1 to 10 seconds. 


Provision shall be made so that if a vehicle actuates 
that controller during the green or yellow interval of 
a phase and does not receive a full vehicle interval, the 
green shall be recalled to that phase upon completion of 
the other phase. 

(2) Type II Controller. Type II Controller shall be 
a three-phase, full traffic-actuated traffic control device 
with similar functions as the Type I controller except 
that three phases shall be provided. 

The controller shall be provided with provisions for 
skipping any phase when there is no call for that particu- 
lar phase. When the controller is part of an intercon- 
nected system, transfer of the right of way from the 
coordinated phase shall occur only during the permissive 
period. 

(3) Type III Controller. Type III controller shall be 
a two-phase, full traffic-actuated traffic control device 
which shall be capable of transferring traffic control indi- 
cation from one phase to the other as the movement of 
traffic demands and shall be capable of increasing and 
decreasing the various time intervals due to variations 
in volume of moving traffic and of waiting traffic. 

Each phase shall be separately controlled by dials 
(installed on the front panel of the controller) readily 
adjustable for the following variables: 

(A) Minimum initial interval from 5 to 60 seconds. 
(B) Number of cars before minimum initial interval 
starts to increase from 5 to 50. 
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(C) Increase of initial interval per car from 0.1 to 
2 seconds. 

(D) Carry-over effect of traffic during previous 
green period from 10 to 90 percent. 

(EK) Passage time for slow-moving vehicles from 5 
to 15 seconds. 

(F) Maximum period from 10 to 90 seconds. 

(G) Change period from 1 to 10 seconds. 

(H) Low limit to which vehicle interval can be 
reduced by waiting time of other phases from 1 to 10 
seconds. 

(1) Low limit to which vehicle interval can be 
reduced by number of other phase waiting cars, from 
1 to 10 seconds. 

(J) Low limit to which vehicle interval can be 
reduced by own phase density from 1 to 10 seconds. 

(K) Seconds waiting to reduce to low limit from 10 
to 90 seconds. 

(L) Number of cars waiting to reduce to low limit 
from 5 to 50, in intervals. 

(M) Number of cars per 10 seconds to reduce to 
low limit from 5 to 50, in intervals. 

A recall switch shall be provided for each phase. 

Pilot lights shall be provided to indicate the position 
of the controller at all times with regard to operating 
intervals on each traffic phase and also to indicate which 
of the several effects is responsible for termination of 
right of way. 

(4) Type IV Controller. Type IV controller shall be 
a three-phase full traffic-actuated traffic control device 
with similar functions as the Type III controller, except 
that three phases shall be provided and the panel dials 
shall be readily adjustable for the following variables: 

(A) Minimum initial interval from 5 to 60 seconds. 

(B) Number of cars before initial interval starts to 
increase from 5 to 50. 
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(C) Increase of initial interval per car from 0 to 2 
seconds. 

(D) Passage time for slow-moving vehicles with 
recall provision from 5 to 15 seconds. 

(E) Low limit to which vehicle interval may be 
reduced by wait-time of other phase from 1 to 10 sec- 
onds. 

(F) Seconds of waiting on other phases to reduce 
vehicle interval to low limit from 10 to 90 seconds. 

(G) Maximum period from 10 to 90 seconds. 

(H) Change period from 1 to 10 seconds. 

The controller shall be provided with a recall switch 
for each phase and provisions for skipping any phase 
when there is no call for that particular phase. 

Pilot lights shall be provided to indicate the position 
of the controller at all times with regard to operating 
intervals on each traffic phase and also to indicate which 
of the several effects is responsible for termination of 
right of way. 

(5) Type V Controller. Type V controller shall be 
a two-phase, semi-traffic-actuated control device which 
shall, in response to calls from the side street, transfer 
the right of way to the side street. When the controller 
is part of an interconnected system, transfer of the 
right of way to the side street shall only be during the 
permissive periods controlled by a circuit connected to 
a local synchronization unit or local offset unit. 

The controller shall be readily adjustable for the fol- 
lowing variables: 

(A) Main street minimum green interval from 10 
to 90 seconds. 

(B) Main street change interval from 2 to 10 sec- 
onds. 

(C) Side street initial interval from 2 to 12 seconds. 

(D) Side street vehicle interval from 2 to 12 sec- 
onds. 
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(E) Side street maximum interval from 10 to 60 
seconds. 

(F) Side street change interval from 2 to 10 sec- 
onds. 

(6) Mechanism for Traffic-Actuated Controller. Con- 
trollers shall be electrical devices with construction equal 
to that of first-class electrical instruments. Each variable 
shall be individually adjustable over its entire range by 
indicating type knobs, mounted on the timing panel of 
the controller. Changing the timing of one interval shall 
not change the timing of any other interval. 

The controller shall be so designed that temperature 
variations between 30 degres F. and +1380 degrees F. 
shall not change the timing intervals by more than five 
(5) percent. All similar parts shall be interchangeable. 

All contact points which make, break or carry electri- 
cal current shall be of fine silver or silver alloy and shall 
be capable of making, breaking and carrying a current of 
one hundred-fifty (150) percent of maximum demand 
load of that particular circuit without causing electrical 
or mechanical trouble through 1,000,000 operations. 

All bearings (except approved sealed bearings) or 
moving parts shall be of such design that lubrication 
at one-year intervals shall be sufficient to assure continu- 
ous operations. 

The complete controller and each auxiliary equipment 
as specified shall be assembled, wired, and housed in 
separate dust-proof metal cases. All circuits of each 
unit shall terminate in a multiple contact connector. 
Connections between the connector and the terminal 
block shall be made by means of a flexible cable. Conduc- 
tors of the cable shall be fitted with terminals to match 
the terminal block and shall have identifying tags. 

In addition to actuation by vehicles, provisions shall 
be made in the mechanism for each phase, for proposed 
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or potential actuation by means of pedestrian push but- 
tons, or railroad pre-emption, or both, without altering 
controller mechanism. 

(7) Auxiliary Equipment for Traffic-Actuated Con- 
trollers. The following auxiliary equipment shall be fur- 
nished and installed in each cabinet for traffic-actuated 
controllers. 

(A) Flasher and a switch-operated multi-contact 
relay which shall cut in flasher and isolate controller 
from light circuits. Flasher shall be a motor driven, or 
electronic device, producing between 50 and 60 flashes 
per minute, and shall provide equal on and off intervals. 
Flasher mechanism shall be furnished mounted on a 
plug-in base with plug-in mounting. Multi-contact relay 
or relays shall have sufficient number of contacts to 
permit any combination of flashing red or yellow lights 
and shall be similar in construction to external light 
relay specified for use with traffic-actuated controller. 

(B) External light relays for controllers shall be 
furnished and installed in controller cabinet, external to 
the controller. 

Relay assembly shall be one of the following types as 
specified : 

Type 1. For two-phase controllers—two double 
pole, contact, double throw relays each mounted on a 
base for plug-in mounting. For three-phase controllers— 
Six single pole, double contact, double throw relays, 
mounted as above specified. 

Type 2. For each separate phase three single pole, 
single throw relays, mounted on a base for plug-in 
mounting. 

Relays shall be designed for continuous duty. Relays 
shall be fitted with silver alloy contacts not less than 
three-eighths (88) inch in diameter, carried on phos- 
phor-bronze arms. Contacts shall be rated at 120 volts, 
20 amperes, 60 cycles. 
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Movable armature shall be of the coil spring return 
type. Each relay or group of relays shall be furnished 
mounted on a plug-in base with plug-in mounting. 
Banana spring type plugs and jacks shall be used for 
plug-in type mountings (of type commonly used by the 
department). 

(8) Special Auxiliary Equipment. Special auxiliary 
equipment shall be furnished and installed when shown 
on the plans or required to perform specified functions, 
and shall consist of: 

(A) Relays to provide overlap shown in phase dia- 
grams. Overlay relays shall be of the same types as 
specified above for external light relays. 

(B) Interval timers for special timing. 

(C) Interval timer for pedestrian actuation, which 
shall be a control device actuated by pedestrian push 
buttons and capable of controlling any of the full traffic- 
actuated or semi-traffic-actuated controllers to provide 
for pedestrian traffic. 

Actuation of the pedestrian push buttons shall result 
in the transfer of right of way in the same sequence as 
would normally occur in vehicular actuation. The period 
shall be readily adjustable between the limits of 5 sec- 
onds and 80 seconds. 

Where flashing indication is required the flasher nor- 
mally provided with the controller shall be wired into 
the pre-emption circuit. 

(D) A directional detector relay unit for each phase 
using directional detectors. Quality of construction of 
unit shall be equal to that required for controllers. 

(E) Telephone relay for interconnections. 

(9) Controller Housing. Each traffic-actuated con- 
troller shall be housed in a weatherproof, anodized cast 
aluminum cabinet, of sufficient size to contain the con- 
troller, all auxiliary equipment, and the following fit- 
tings, or as shown on the plans. 
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(A) Substantial shelves or brackets to support con- 
troller and auxiliary equipment. 

(B) Control panel assembly consisting of: 

1. Plug fuse receptacle. 

2. Main power switch. 

3. Controller switch. The controller switch shall be 
wired to energize the controller timing circuits while the 
signal lights are off or are being operated by flasher. 

4. Three-wire, 15-ampere plug receptacle with 
grounding contact. 

(C) Two or more insulated terminal blocks for ter- 
minating field wires. Each block shall be provided with 
12 poles with pressure type connectors to accommodate 
not less than five wires size No. 14 AWG. 

(D) The cabinet shall have a main door which shall 
be equipped with a keyed tumbler lock, and an auxiliary 
door equipped with lock and police key. Door hinge pins 
shall be made of stainless steel material. Two keys shall 
be furnished for each lock. The police key shall have a 
shaft at least one and three-quarters (134) inches in 
length. 

Cabinet shall be installed with a back toward the 
nearest line of traffic. 

(E) A panel behind the auxiliary door containing 
the following switches: 

1. Main power switch. 

2. A switch to control the change from automatic 
to flashing operations and vice versa. In the “Flashing” 
position the controller shall be de-energized. 

Switch terminals on rear of main cabinet door shall 
be insulated so that no live parts are exposed. 

(F) Screened raintight vents one and one-half (114) 
inches in diameter, or larger shall be furnished and 
installed in the top and the lower back side of the con- 
troller cabinet. 
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A one (1) inch drain hole or pipe, with screen, shall be 
placed in the foundation, connecting to the cabinet and 
emptying above the ground line, where cabinet is 
mounted on concrete pedestal. 

(G) All wiring within the cabinet, including connect- 
ing cables but excluding wiring within controller timing 
unit, shall have insulation conforming to the require- 
ments of Article 77.4, sub-article (h-1), of this section, 
except that connecting cables shall be of stranded copper 
with two sixty-fourths (#61) inch thickness of insulation. 

(g) Pre-Timed Controllers. Pre-timed controllers 
shall be for the purpose of operating pre-timed traffic 
signal systems and shall be electro-mechanical control 
devices complete with all accessories and equipment nec- 
essary to perform the functions specified. 


(1) Types and Functions. 
(A) Non-Expansible. 
Type XXI, non-interconnected controller. 
Type XXII, future interconnected controller. 
Type XXIII, interconnected controller. 
Type XXIV, combined master and intersection 
interconnected controller. 
(B) Expansible. 
Type XXV, future interconnected controller. 
Type XXVI, interconnected controller. 
Type XX VII, combined master and intersection 
interconnected controller. 
(2) Operation. All pre-timed controllers shall be 
capable of operating as follows: 
(A) Manually. 
(B) As a pre-timed controller of the independent 
isolated type. 
(C) As a synchronous motor-driven coordinated 
type for progressive timing without interconnecting cir- 
cuits. 
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Controllers shall be either one, two, or three dial as 
specified. Types XXV, XXVI or XXVII controllers shall 
be the expansible type designed to permit the installa- 
tion and operation of one to three plug-connected dial 
units without additional wiring or modification of the 
controller. 

Types XXII and XXV controllers shall be capable of 
being operated as units in an interconnected, master con- 
trolled, flexible progressive system by the addition of 
easily installed auxiliary attachments. 

Types XXIII and XXVI controllers shall be capable 
of being operated as units in an interconnected, master 
controlled, flexible progressive system and shall have 
single electro-mechanical reset per dial unless otherwise 
specified in the special provisions. 

Types XXIV and XXVII controllers shall be similar to 
Types XXIII and XXVI controllers, except that they 
shall be equipped with master reset supervision of the 
intersection controllers. 

(3) Mechanism for Pre-Timed Controllers. Mech- 
anism for pre-timed controllers shall be constructed as 
a complete, self-contained, readily interchangeable unit 
arranged to swing out for inspection while in operation. 
All parts shall be readily accessible for maintenance or 
replacement. 

All circuits of each unit shall be terminated in a multi- 
ple contact connector. Connection between the connector 
and the terminal block shall be by means of a flexible 
cable. Conductors of the cable shall be fitted with ter- 
minals to match the terminal block and shall have identi- 
fying tags. 

(A) Motor and Dial. Controller motor shall be of 
the self-starting synchronous type, and shall have ample 
torque for the requirements of the controller operation. 

No shaft in motor gear train, except armature spindle, 


482 


SIGNALS AND LIGHTING 17.5 


shall be less than one hundred twenty-five thousandths 
(0.125) inch in diameter. 

No gear shall be less than forty-five thousandths 
(0.045) inch in thickness. 

No bearing plate shall be less than six hundred 
twenty-five ten thousandths (0.0625) inch in thickness. 

All intervals in each phase shall be readily adjustable 
by a suitable dial on the face of the controller in steps 
of not to exceed one (1) percent of the total cycle by 
means of self retained timing keys. 

(B) Signal Contact Mechanism. All parts of the 
contact mechanism for signal lights, including con- 
tacts and contact supports, shall operate one million 
(1,000,000) times without mechanical wear that impairs 
normal operation. 

All signal light contact points shall be of fine silver 
or silver alloy not less than five-sixteenths (54) inch in 
diameter, of not less than 10-ampere capacity, capable 
of operating one million (1,000,000) times without exces- 
sive burning or pitting, and shall be easily removed and 
replaced. 

Cam or drum assembly shall provide not less than 12 
intervals, all necessary contacts, and provisions for not 
less than a total of fifteen (15) signal light contacts. 
Wiring shall be complete to terminal strip from each con- 
tact position. 

(4) Auxiliary Equipment. All pre-timed controllers 
shall be equipped with indicating switches and wiring to 
~ provide local control of the following functions: 

(A) Transfer from automatic to manual operation 
and vice versa. 

(B) Transfer from normal operation to flashing and 
vice versa. 

(C) Transfer from one dial to another (Multidial or 
expansible controllers only). 
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(D) Turn off signal lights only (without shutting 
down timer mechanism). 

(E) Shut down timer mechanism. 

Combined master and intersection controllers shall 
have indicating switches for Functions (B) and (C) 
above for the interconnected system. Switch for local 
control of Function (C) is not required at the master. 

Combined master and intersection controllers shall 
also have provisions for time switch control of Functions 
(B) and (C) above for the interconnected system. 

Interconnected controllers shall have provisions for 
remote control of Functions (B) and (C) above. 

Non-interconnected controllers shall have provisions 
for local time switch control of Functions (B) and (C) 
above. : 

All pre-timed controllers shall be wired and furnished 
with plug-in-mounted flasher and jack-mounted relays 
to permit any combination of flasher red or yellow lights, 
or both, and shall conform to the provisions of Article 
77.5, sub-article f-7-a of this section. 

All pre-timed controllers shall be provided with hand 
switch and cord set for manual operation of signals. 

A readily accessible mounting panel shall be furnished 
in each pre-timed controller cabinet, with adequate pro- 
visions for terminating all field circuits and for mounting 
fuses and relays. Each power and inter-connect circuit 
(except neutrals) shall be fused. 

(5) Special Auxiliary Equipment. The following 
specia] equipment shall be furnished and installed when 
specified in the special provisions or as shown on the 
plans. 

Time switches to control system or local flash, dial 
change, or other specified functions. Time switch shall 
be synchronous motor driven equipped with 10-hour 
spring wound reserve carry over, omitting device and 
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three openings and closings per 24-hour period. Mechani- 
cal and electrical characteristics shall be equal to those 
specified for Mechanism for Pre-timed Controllers above. 

(6) Housing for Pre-Timed Controllers. The con- 
troller shall be enclosed in a weatherproof metal cabinet 
of the type regularly supplied by the manufacturer, 
unless otherwise specified. Cabinet shall be fitted with 
a master-keyed, police lock and shall be mounted on 
pedestal, as shown on the plans. Two keys, with shanks 
at least one and three-quarters (134) inches long, shall 
be furnished for each controller. 

Cabinet shall be fitted with a slip-fitter attachment to 
permit post-top mounting on a four (4) inch standard 
pipe pedestal. 

Screened raintight vents, one and one-half (114) 
inches or larger, shall be furnished and installed on top 
and the lower backside of the controller cabinet. 


77.6 Traffic Signals and Appurtenances. (a) Signal 
Heads. Each signal head shall be of the adjustable, 
colored light, vertical type with the number and type of 
lights detailed herein, and as shown on the plans; shall 
provide a light indication in one direction only; and shall 
be adjustable through three hundred and sixty (860) . 
degrees about a vertical axis; and shall be mounted at 
the location and in the manner shown on the plans. 
Unless otherwise shown on the plans, all signal heads 
shall be standard and shall contain three lights 
arranged; red—top; yellow—center; green—bottom. 
Pedestrian signals shall be either signal heads arranged: 
red—top ; green—bottom with no wording on lenses, or 
“Wait-Walk” gas tube type specified hereafter and shall 
be installed where shown on the plans. All signal heads 
at any one intersection shall be of the same make and 


type. 
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(1) Optical Units. The optical unit shall consist of 
a lens, a reflector, a lamp holder, and a 67 watt, 130-volt, 
clear, group replacement, traffic signal lamp, visible to 
the traffic to be controlled, at all distances from ten (10) 
to five hundred (500) feet, under all light and traffic con- 
ditions except dense fog. 

Lenses shall be of the color indicated, circular in 
shape, with a visible diameter of approximately eight 
(8) inches or twelve (12) inches, and of such design as 
to give an outward and downward distribution of light 
with a minimum above the horizontal. Each lens shall 
be true to color, of best quality glass, free from imper- 
fections, of high illumination transmission, and shall 
conform to latest Specifications of the Institute of Traffic 
Engineers. 

Each reflector shall consist of a one-piece best quality 
clear glass-parabolical reflector, free from bubbles and 
striae. The convex surface shall be silvered by chemical 
deposition to such thickness that the lighted filament 
of 150-watt incandescent lamp will not be visible through 
the silver layer. The silvered surface shall be protected 
by an additional coating of electrolytically deposited 
copper. An opening in the back of the reflector for the 
lamp holder shall be so constructed that there will be 
no dark spots cast on the lens. 

The lamp holder shall be of weatherproof, moulded 
construction, immune to the operating temperatures in 
the unit, of the vibration proof type, and shall be sub- 
stantially supported independent of the reflector. The 
lamp holder shall be provided with two wires of sufficient 
length to be connected to the terminal block specified 
below. 

Each reflector, lens and hood shall be designed in such 
manner as to reduce sun-phantom to a minimum. 

(2) Housing. The signal head housing, or case, shall 
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consist of an assembly of separate sections, expan- 
sible type for vertical mounting, substantially secured 
together in a watertight manner to form a unit of pleas- 
ing appearance. Each section shall house an individual 
optical unit. 

Each section shall be complete with a one-piece hinged 
door, mounting for the lens and other parts of the optical 
system, watertight gasket, and a simple non-corrodible 
door-locking device. The optical system shall be so 
mounted that the various parts may be swung open for 
ready access or removal. The section shall be inter- 
changeable and so constructed that sections can be 
removed or added. There shall be a round opening in the 
top and bottom of each head to receive one and one-half 
(114) inch supporting pipe frame. All parts of the hous- 
ing, including the doors and end plates, shall be of die 
cast anodized aluminum conforming to the provisions of 
the current ASTM Specification: B85, and all parts shall 
be clean, smooth, and free from flaws, cracks, blow holes, 
or other imperfections. 

All parts such as hinge pins, lens clips, locking devices, 
etc., shall be made of non-corrodible material. 

A terminal block of an approved type shall be mounted 
inside at the back of the housing. All sockets shall be 
so wired that a white wire will be connected to the 
shell of the socket and a black wire to the bottom, or 
end terminal of the socket. These wires shall in turn be 
connected to the terminal block mounted in the housing, 
in the proper manner. The terminal block shall have 
sufficient studs to terminate all field wires and lamp 
wires independently, to the block, with separate screws. 
The terminals to which field wires are attached shall be 
permanently identified to facilitate field work. Where 
terminal compartment is used, terminal block in asso- 
ciated heads may be omitted. 
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Each lens shall be protected with a removable hood 
of thirty thousandths (0.030) inch thick, sheet anodized 
aluminum of the full-circle type completely closed, 
except at the ends, eight (8) inches long (unless other- 
wise specified) and so designed as to prevent a false indi- 
cation to traffic not intended to be controlled by that 
particular signal face. The inside surface of all hoods 
shall be painted a flat black to prevent reflection. 

(b) Directional louvers. Where shown on the plans 
and in all pedestrian heads (except “Wait-Walk” type), 
louvers shall be furnished and installed in signal hoods. 
Directional louvers shall be so constructed as to have a 
snug fit in the signal hoods. The outside cylinder shall 
be constructed of No. 22 U.S. gage sheet steel and the 
vanes shall be constructed of No. 27 U.S. gage sheet 
steel. Dimensions and arrangements of vanes shall be 
as shown on the plans. 

Louvers shall be galvanized after fabrication by the 
hot-dipped process in conformance with the current 
ASTM Designation: A153, and painted with two coats 
of weather resistant, flat black enamel, as specified in 
Section 51. 

(c) Back plates. Where shown on the plans, back 
plates shall be furnished and attached to the signal 
heads. Back plates shall be constructed of anodized, 
3-5 half-hard, aluminum sheet, fifty-eight thousandths 
(0.058) inch minimum thickness, and of the dimensions 
shown on the plans. Back plates shall be painted as speci- 
fied in Article 77.4, sub-article (p) of this section. 

(d) Mounting brackets. Bracket mounted signal 
heads, as shown on the plans, shall be supported by 
mounting brackets consisting of assemblies of one and 
one-half (114) inch standard steel pipe and malleable 
iron or brass pipe fittings. All members shall be either 
plumb or level, symmetrically arranged, and securely 
assembled. Construction shall be such that all conductors 
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are concealed within poles and assembly. At each signal 
location, unless shown otherwise on the plans, a ter- 
minal compartment shall be constructed into the mount- 
ing brackets, as detailed on the plans. For post-top 
mounting of bracket-mounted signals the terminal com- 
partment shall be cast with an integral slip-fitter. For 
post-top mounting of a one-way signal head a slip-fitter 
without a terminal compartment may be used. Slip-fitter 
shall fit over a four (4) inch standard pipe. Each slip- 
fitter shall be provided with two rows of set screws with 
three screws in each row to secure assembly in plumb 
position. Set screws shall be cadmium plated. Where 
signal heads are mounted on electroliers or other tall 
poles, the terminal compartment shall be designed to 
bolt or clamp securely to the pole. Each compartment 
shall be fitted with a terminal block containing twelve 
(12) poles, each with two pressure type connectors. Each 
connector shall accommodate at least five No. 14 con- 
ductors. A raintight cover shall be provided giving ready 
access to the terminal block. Terminal compartment 
shall be of non-frangible metal containing not less than 
sixty (60) percent copper and shall be of sufficient 
strength to remain intact in event the pole is knocked 
down. Slip-fitters where used without integral terminal 
compartment shall be of cast iron or copper-bearing 
metal as specified for terminal compartments. 

(e) Signal Head Mounting. Signal heads shall be 
equipped with positive lock rings and fittings designed to 
prevent heads from turning due to external forces. Lock 
ring and connecting fittings shall have serrated contacts 
as shown on the plans. 

Signal head assembly for suspension from mast arm 
shall be equipped with an internally wired plumbing 
device. 

(f) Installing Signal Heads. Signal heads shall not 
be installed at any intersection until all other signal 
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equipment, including the controller, is in place and ready 
for operation at that intersection, except that the signal 
heads may be mounted if the faces are not directed 
toward traffic or if the faces are covered. — 

(g) Detectors. Detectors shall be used for actuating 
traffic-actuated controllers and shall be pressure sensi- 
tive type, unless otherwise specified in the special provi- 
sions or shown on the plans. 

(1) Pressure Sensitive Vehicle Detectors shall be 
of the non-directional or the directional types or both 
and of the lengths shown on the plans. 

Non-directional detectors, in combination with control 
equipment, shall be capable of actuation by a vehicle 
crossing the detector at any speed up to sixty (60) miles 
per hour under normal conditions. 

Directional detectors, in combination with control 
equipment, shall be capable of actuation by a vehicle 
crossing the detector in one direction at any speed up to 
thirty (30) miles per hour under normal conditions, but 
not when crossing the detector in the opposite direction. 

A directional detector relay unit shall be furnished and 
installed in the controller cabinet for each phase having 
a directional detector. 

Detectors shall be mounted in a steel frame or hous- 
ing, having a splicing chamber. The chamber shall be 
provided with a weatherproof door or cap. Chamber 
shall be placed in such a position that the chamber door 
or cap can be opened without disturbing the pavement. 
All necessary anchoring and installation accessories 
shall be supplied with each detector. Provision for drain- 
ing the splice box shall be provided. Pressure-type detec- 
tors shall be connected by rigid conduit to the nearest 
junction box. 

The detector housings shall be so constructed that 
contact elements of either the directional or nondirec- 
tional type can be inserted without disturbing the 
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installation in the pavement. Detector pan shall be pre- 
pared as specified in Section 77.4, sub-article (c) of this 
section. 

The contact elements of detectors shall be of one-piece 
construction and shall be so designed that no metal 
screws or bolts shall be exposed to traffic wear. The 
surfaces of detector units, which are exposed to traffic, 
shall consist of rubber, %s-inch thick. The rubber shall 
be especially compounded for the duty which it is to per- 
form and shall be securely vulcanized to metal base plate 
of the contact element. Bolts which hold the contact 
elements in the housing shall be well graphited before 
installation and shall not extend above the pavement 
surface. The rubber surface exposed to traffic shall not 
be less than eight (8) inches in width and the length 
shall be approximately the length of the detector. The 
surface shall not be higher than one-eighth (1%) inch 
above the rim of its housing and in no case shall the 
surface be lower than one-eighth (14) inch below 
the rim. 

The electrical contact area of the contact assembly 
shall be moisture-proof and provision shall be provided 
for making a waterproof splice between the contact area 
and the conductors. 

Detectors shall be so constructed that they will operate 
on a normally open electric circuit and will make an 
electrical contact whenever any motor vehicle wheel 
passes over the detector. 

Pavement and base material removed for the installa- 
tion of the detector housing and foundation shall be 
disposed of as provided in Article 77.4, sub-article (c) 
of this section. 

(2) Calling detectors shall be pressure-sensitive 
type as described above. Controller circuits shall be 
wired so that calling circuit shall not operate if advance 
detector has been actuated. 
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(h) Pedestrian Push Buttons. Where shown on the 
plans, pedestrian push buttons of substantial tamper- 
proof construction shall be furnished and installed. They 
shall consist of direct push-type button and a single 
momentary contact switch in a cast metal housing on 
which shall be attached the push-button sign shown on 
the plans. The switch shall have snap action contacts 
actuated by a three-bladed beryllium copper spring and 
shall be rated 10 amperes, 125 volts. 

The assembly shall be weatherproof and so con- 
structed that it will be impossible to receive any elec- 
trical shock under any weather condition. The housing 
shall be shaped to fit the curvature of the pole to which 
it is attached, to provide a rigid installation. Saddles 
shall be provided to make a neat fit when required. 

Push button and sign shall be installed on the cross- 
walk side of the pole. 

(i) Pedestrian Signal Heads. Conventional eight 
(8) inch signal heads, when used to control pedestrian 
- movement exclusively shall be equipped with louvered 
hoods. 

(j) Pedestrian Signals. Gas tube type pedestrian 
signals shall conform to the following: 

(1) The word “‘Wait” in red letters shall be imme- 
diately above the word “Walk” in green letters with an 
adequate partition between. The rear half of the red 
letter tubing shall be blocked out with black blockout 
paint and the rear half of the green letter tubing shall 
be blocked out with gray blockout paint. The inside sur- 
faces of the hoods and the surface behind the red ““Wait”’ 
gas tube shall be finished with two coats of flat black 
enamel. The surface behind the green “Walk” gas tube 
shall be finished with two coats of flat white enamel. 
The exterior surfaces shall be finished with two coats 
of dark olive green enamel. 
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(2) The front of the gas tubes section shall be cov- 
ered with a single piece of clear plastic. 

(3)The housing shall be made of anodized cast 
aluminum, or equal. A partition shall be installed in the 
housing so that light from the tubing for one word will 
not reveal a false indication of the other word. The 
housing shall be so constructed that it may be used 
either for post-top mounting or bracket mounting. 

(4) Transformers shall be of the proper size for 
the length of tubing and shall carry the label of Under- 
writers’ Laboratories, Inc., or Electrical Testing Labo- 
ratories. 

(5) High-voltage wiring between the gas tubes and 
the secondary side of the transformer shall be made 
with Gas Tube Sign and Oil Burner Ignition Cable, 
labeled by Underwriters’ Laboratories, Inc., for the 
voltage involved. Conductors shall be No. 14 AWG, or 
larger, with four sixty-fourths (444) inch insulation. 

(6) A double-pole, single-throw disconnect switch 
shall be mounted within the signal enclosure and con- 
nected so as to de-energize the transformer primary 
Circuit. 

(7) Relays for operation of the ‘“Wait-Walk”’ sig- 
nals shall be placed in the controller cabinet. 


77.7 Lighting and Other Systems. (a) Luminaires. 
Type and style of luminaires, lamp equipment and trans- 
formers shall be as specified in the special provisions or 
as shown on the plans. 

All side and end mounted luminaires shall be equipped 
with one and one-quarter (114,) inch slip-fitter. 

All side mounted incandescent luminaires shall be 
equipped with porcelain heat barrier bushing except 
that for multiple type luminaires glass sleeving may — 
be used. 


493 


YE SIGNALS AND LIGHTING 


(b) Flashing Beacons. Where shown on the plans, 
flashing beacons shall be installed. Beacon shall be a 
single unit signal head, conforming to the provisions 
of Article 77.5, sub-article (a) of this section with 
yellow or red lens as shown on the plans. Mounting of 
beacon shall be as shown on the plans. 

Flasher shall be motor driven or an electronic device 
without tubes. Contacts shall be silver or silver alloy 
not less than three-eighths (3) inch diameter rated at 
20 amperes, 115 volts. 

Flasher shall provide 50 to 60 flashes per minute, with 
equal on and off intervals, and shall be equipped with 
a radio interference suppressor, as specified for traffic 
signal controllers. 

Workmanship and materials shall be equal to that 
specified for controllers. 

Flasher shall be encased in a raintight housing. When 
flashing beacons are installed adjacent to or in conjunc- 
tion with a traffic signal system, the flasher control shall 
be installed in the controller cabinet unless otherwise 
shown on the plans. 

(c) Sign Lighting Fixtures. Sign lighting fixtures 
shall be as shown on the plans, or as specified in the 
special provisions. 

(d) Incandescent Sign Lighting Fixtures. Incan- 
descent sign lighting fixtures shall be of the type shown 
on the plans. Fixtures shall be provided with 120-volt 
group replacement multiple lamps of wattage rating as 
shown on the plans. 

(e) Photo-Electric Controls. Photo-electric controls 
as specified in the special provisions or as shown on the 
plans shall be one of the following types: 

The photo-electric control shall be capable of switch- 
ing multiple lighting systems directly or of switching 
series lighting systems through a high-voltage con- 
troller. 
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(1) Types. The types of photo-electric controls 
shall be as follows: 

Type I photo-electric control shall consist of a photo- 
electric unit and a contactor in a single weatherproof 
housing. 

Type II photo-electric control shall consist of a photo- 
electric unit in a weatherproof housing and a separate 
contactor located in a traffic signal controller cabinet. 

Type III photo-electric control shall consist of a photo- 
electric unit and a separate contactor, both in weather- 
proof housings. A switch to permit manual operation 
of the contactor shall be provided. Switch shall be fur- 
nished with an indicating nameplate reading “Auto— 
Off—Manual” with “Off” in the center position. 

(2) Equipment Details. 

(A) Photo-Electric Unit. The photo-electric unit 
shall consist of a light-sensitive element connected to 
control relay, either directly or through a vacuum tube 
amplifier. The light-sensitive element shall have a spec- 
tral response such that it is especially sensitive to north 
sky illumination and shall have an “on” level adjustable 
between minimum limits of one (1) and five (5) foot- 
candles. 

The unit shall be so designed that a failure of any 
electronic component will energize the lighting circuit. 

A time delay shall be incorporated into the unit to 
prevent operation in the event of brief changes in light- 
ing conditions. 

The photo-electric unit shall be mounted at the top 
of the standard designated on the plans and shall be 
oriented as ordered by the engineer. 

(B) Contactor. The contactor shall have contacts 
rated to switch the specified lighting load and shall be 
normally open unless otherwise specified. 

Contactor shall be either the mechanical armature 
type (indicated by subscript “—a” or mercury-tube type 
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(indicated by subscript ““—m’’) as specified in the special 
provisions or shown on the plans. 

The mechanical armature type shall consist of an 
operating coil, a laminated core, a laminated armature, 
contacts and terminals. Contacts shall be silver alloy. 

The mercury-tube type shall consist of an operating 
coil, necessary mercury tubes and terminals. Mercury 
tubes shall be hermetically sealed and shall contain an 
inert gas. Contact shall be made either mercury to 
mercury or between mercury and contacts of an alloy 
resistant to both arcing and mercury amalgamation. 

(C) Contactor Housing. When located externally, 
the contactor shall be housed in either a suitable NEMA 
Type 3 raintight enclosure with dead front panel and 
hasp for a padlock or in a traffic signal controller cabi- 
net. The raintight enclosure shall be mounted on the 
same standard as the photo-electric unit at a height of 
approximately eight (8) feet above the base. 

(D) Wiring. Conductors between the photo-electric 
unit and an external contactor shall be No. 14 AWG 
and shall be run inside the lighting standard. 

(f) Series-Multiple Transformer. Series-multiple 
transformer shall conform to the following: 

(1) Series-multiple transformer shall operate a 
110- to 125-volt multiple load from a single phase, 60 
cycle, 6.6 amperes constant current, series circuit. 

(2) The secondary voltage shall have a permissible 
range from 110 volts at full load to 125 volts at one- 
quarter load and 1380 volts at no load without the use 
of film cutout. 

(3) Transformers shall be insulated and NEMA 
tested for operation of 5,000-volt circuits and shall carry 
rated volt-amperes continuously without exceeding 55° 
C. temperature rise above a 40° C. ambient as measured 
by change in winding resistance. 

(4) The case shall be a 16-gage brass pole base type, 


496 


SIGNALS AND LIGHTING 77.8 


capable of passing through a nine and one-half (914) 
inch by thirteen (138) inch opening. Three brass cable 
entrance sleeves one and one-half (114) inches long 
shall be brazed to the cover. The sleeves are to be suit- 
able for taped joints without threads or wiping sleeve 
features. The unit shall be watertight and filled with a 
high melting point insulating compound. The core and 
coils shall be mechanically attached to the case. 

(5) Transformer leads shall be equipped with 
non-hygroscopic material. There shall be two single- 
conductor primary leads and one two-conductor secon- 
dary lead extending nine hk inches minimum outside 
of the sleeves. 

(6) Transformer rating shall be as indicated on 
the plans. 

(gz) Isolating Transformers and Ballasts. Type and 
style of isolating transformers shall be as specified in 
the special provisions, or as shown on the plans. Isolat- 
ing transformers shall be equipped with non-hygroscopic 
leads and shall be sealed to insure satisfactory operation 
under continuous submersion in water. 

Splice at transformers shall conform to the require- 
ments of Article 77.4, sub-article (i) of this section. 
Where more than one conductor enters a transformer 
sleeve the insulation and taping shall be applied between 
the conductors in such a manner as to provide a water- 
tight joint. The splice installation shall be capable of 
satisfactory operation under continuous submersion in 
water. 

When connecting mercury vapor ballasts to multiple 
circuits, the primary circuit at each ballast shall be 
connected to the tap nearest the actual line voltage. The 
voltage shall be measured when all lamps and other 
loads on the circuit are energized. 


77.8 Ballasts and Isolating Transformers. Series 
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ballasts for mercury vapor lamps and isolating trans- 
formers for incandescent lamps shall be designed for 
the primary current and types of lamps specified in the 
special provisions or shown on the plans. 

Ballasts for multiple circuits shall be constant wattage 
type with nominal primary voltage rating of 120/240 
and with lamp current wave shape crest factor not to 
exceed 1.7 at 130 volts line. 

Rubber covered leads shall be non-hygroscopic and the 
entrance of the leads into the ballasts and isolating 
transformers shall have a watertight seal to insure 
satisfactory operation of the ballast or transformer 
under continuous submersion in water. 

Splices at ballasts and transformers shall conform to 
the details shown on the plans. Where more than one 
conductor enters a ballast or transformer sleeve, the 
insulation and taping shall be applied between the con- 
ductors in such a manner as to provide a watertight 
joint. The splice installation shall be capable of satis- 
factory operation under continuous submersion in water. 

Ballasts and isolating transformers installed in pull 
boxes shall be protected from moisture by either encas- 
ing ballast in a neoprene waterproof jacket or con- 
structing ballast with aluminum, brass or galvanized 
steel casing and cover. Casing and cover shall be coated 
with a moisture-resistant paint. 


77.9 Salvaging and Reinstalling Electrical Equip- 
ment. (a) Salvaging Electrical Equipment. Where 
shown on the plans or ordered by the engineer, existing 
electrical equipment including controllers, cabinets, sig- 
nal heads, luminaires, standards, pull boxes, and detector 
frames and contact units, shall be removed, cleaned, sal- 
vaged and stockpiled or reinstalled as specified. 

Unless otherwise specified, underground conduit, con- 
ductors, bases and detector frames not reused shall 
become the property of the contractor and shall be 
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removed, except, if not interfering with other construc- 
tion, said materials may, with the written approval of 
the engineer, be abandoned in place. 

Care shall be exercised in removing and salvaging 
electrical equipment so that it will remain in its original 
form whenever possible. Attention is directed to the 
provisions of Section 7, Articles 7.7 and 7.9 of these 
specifications. The contractor will be required to replace, 
at his own expense, any of the above-mentioned electri- 
cal equipment which, as determined by the engineer, has 
been damaged or destroyed by reason of his operations. 

(b) Reinstalling Salvaged Electrical Equipment. 
When salvaged electrical equipment is to be reinstalled, 
the contractor shall furnish and install all necessary 
materials and equipment, including anchor bolts, nuts, 
washers, concrete, etc., required to complete the new 
installation. 


77.10 Basis of Payment. The lump sum price or 
prices paid for Traffic Signal System, Highway Light- 
ing System or combination thereof shall be full com- 
pensation for furnishing all labor, materials, tools, 
supplies and equipment and for doing all the work 
involved in furnishing and installing the electrical 
equipment or modifying existing equipment, or both, 
complete in place as shown on the plans and as herein 
specified, including excavation and backfill; concrete 
foundations, restoring sidewalk, curb, gutter, pavement 
and appurtenances damaged or destroyed during con- 
struction; salvaging existing materials; and making all 
required tests. 

Full compensation for all additional materials and 
labor, not shown on the plans or called for herein, which 
are necessary to complete the installations of the elec- 
trical systems, shall be considered as included in the 
prices paid for the systems, and no additional allowance 
will be made therefor. 
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SECTION 78 
(Blank) 


SECTION 79—FIELD LABORATORY 


79.1 Description. This item shall consist of furnish- 
ing all materials and erecting a field laboratory for the 
exclusive use of the engineer, in conformity with these 
specifications and of the design and dimensions shown 
on the plans. 


79.2 Construction Details. When required herein or 
by the special provisions, the contractor shall erect a 
field laboratory. The building shall have a floor plan 
with the approximate dimensions shown on the plans, 
shall be located conveniently as directed by the engineer, 
and shall be independent of any building used by the 
contractor. It shall be constructed of wood or other 
approved material and shall be weathertight. The ceiling 
height shall be not less than eight (8) feet and it shall 
have windows, doors, tables, lockers, and other equip- 
ment as shown on the plans or ordered by the engineer. 
If the work is prosecuted in cold weather, the contractor 
shall provide heat for the building. 

Upon completion of the work, the building shall 
become the property of the contractor and he shall 
remove or otherwise dispose of it to the satisfaction of 
the engineer. 


79.3 Method of Measurement and Basis of Payment. 
Unless such an item is included in the proposal, this 
work shall not be paid for directly and compensation 
for the construction of the laboratory shall be consid- 
ered as included in the contract prices for other items 
of the work. 
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When such an item is included in the proposal, this 
work shall be paid for at the contract lump-sum price 
for Field Laboratory, which price shall be full com- 
pensation for all labor, materials, tools, supplies, equip- 
ment, and incidentals necessary to complete the work. 
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WATER 80.3 


PART Il 
MATERIAL DETAILS 
SECTION 80—WATER 


80.1 Material Covered. This specification covers the 
quality of water for use in preparing cement concrete or 
soil-cement mixtures, and for wetting embankment, 
backfill, subgrade and gravel base and surfacing courses. 


80.2 Requirements. All water for use with cement 
shall be clean and free from injurious amounts of alkali, 
acid, oil, organic matter and other deleterious substances 
and shall be subject to the engineer’s approval. 

All water for embankments, backfill, subgrade, gravel 
base and surface courses and cement concrete curing 
shall be free from an excessive amount of acids, alkali, 
oil and other substances which, in the opinion of the 
engineer, will cause damage to the above mentioned 
items. 

Water of doubtful quality for use with cement shall 
be tested and shall not be used until tested and approved. 
The water shall cause no indication of unsoundness, 
marked change in time of setting, or a variation of 
more than ten (10) percent in the strength of standard 
1.3 mortar from results obtained with mixtures con- 
taining distilled water and the same cement and sand. 

Water which is suitable for drinking or ordinary 
household use may be accepted for use without being 
tested. 


80.3 Samples and Tests. Samples submitted for 
tests shall each consist of two (2) quarts of water, 
obtained and shipped in clean glass containers carefully 
packed and labeled. Tests shall be made in accordance 
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with the current Standard Method of Test for Quality 
of Water to be Used in Concrete, AASHO Designa- 
tion: T26. 


SECTION 81—SELECTED MATERIAL 


81.1 Material Covered. This specification covers the 
quality and size of selected material for base and sur- 
facing.. 


81.2 General Requirements. Selected material shall 
consist of pit-run gravel, talus rock, disintegrated gran- 
ite, other disintegrated rock, cinders, shale or other 
similar materials. 


81.3 Physical Properties. The fraction passing the 
No. 40 sieve shall have a plasticity index of not more 
than six (6) and a liquid limit of not more than twenty- 
five (25). When the material is to be treated with liquid 
asphalt it shall be of such character that it will pass 
the stripping and swell tests. 


81.4 Size Requirements. The material shall conform 
to the following sieve analysis: 


Laboratory Percentage 


Sieve Sizes by Weight 
(square openings) Passing Sieve 
Se UECHLS srt) ae aay eee teal re ae eee ae he ee 95-100 
SRA 1e OE RMON ce ONIN eee as re rR? wasn Fi 85-100 
IN Gos 10) ane at Ss Me ea aoe Ra ne ee es tet 40-85 
IN GLU, oe sxe ape eenten hearers tees us aaceae te eee ge 15-50 
18 Fe 4 1 a Sandi etn Ahr mages Ale ut ape i Be MMF os ts *0-15 


*The fraction passing the No. 200 sieve shall be less than two- 
thirds of the fraction passing the No. 40 sieve. 


81.5 Sampling and Testing. Sampling and testing of 
selected material shall be in accordance with the follow- 
ing methods. 
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wr RSIS) E9 | eeget es gare aebene die ke eae Mit nd ROO tee A.A.S.H.O. T-2 
Material finer than No. 200 Sieve............ A.A.S.H.O. T-11 
SMO WO DALY Sis 5... 12y mini leteda ten DME Renancay A.A.S.H.O. T-27 
aR, BING sets is isaac acs ccte eee ac) A.A.S.H.O. T-89 
Plasticity: INdexXs. hon Soke a A.A.S.H.O. T-91 
Tipe SSE Ae Cees emt 2 6. | ala Seer see Nevada N-1 
SETIDDIN Gg test! ol tS at NC ue a oS ae ee Nevada N-2 


SECTION 82—AGGREGATE FOR GRAVEL 
BASE COURSES 


82.1 Material Covered. This specification covers the 
quality and size of pit-run gravel, screened gravel, 
crushed gravel, crushed stone, and filler for the following 
base courses: 

(a) Type 1 Gravel Base 
(b) Type 2 Gravel Base 


82.2 General Requirements. The aggregate shall be 
the product of approved deposits and shall consist of 
hard, durable fragments of stone or gravel and a filler 
of sand or finely divided mineral matter. It shall be free 
from excess of disintegrated pieces, alkali, and vegetable 
matter. 

The minimum amount of crushed material in the fin- 
ished product for Type 1 and Type 2 gravel base shall 
be that obtainable by crushing and incorporating into 
the finished product all particles in the pit-run material 
larger than the maximum size specified for the finished 
product, up to and including 10 inches in largest dimen- 
sion. 

The fraction of the aggregate for Type 2 gravel base 
retained on the No. 4 sieve shall contain not less than 
50 percent by weight of particles with at least one frac- 
tured face. 


82.3 Physical Properties. The aggregate shall con- 
form to the following requirements. 
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Type 1 Type 2 
Gravel Base Gravel Base 


Percentage of wear (L.A. Machine 


b0OO Rev:); percentmaxi ot ee 45 
Fraction passing No. 40 sieve 

Plasticity Mmoexs Maxcre 2. ee eee 6 6 

LIQuid limit wna se ee eee #25 25 


*Type 1 Gravel Base having no plasticity index may have a 
liquid limit as high as 35. 


82.4 Size Requirements, Type 1 Gravel Base. The 
aggregate shall conform to one of the following sieve 
analyses, the size to be selected by the engineer and 
the contractor after adequate material is produced by 
the gravel plant to secure representative samples. The 
size selected (3”, 2”, or 114”) shall then be used for 
all Type 1 gravel base produced from that deposit. 
Changes from one size to another to correct variations 
in grading will not be permitted. 


Laboratory PERCENTAGE BY WEIGHT PASSING SIEVE— 
Sieve Sizes 3-inch 2-inch 13-inch 
(square openings) size size size 
SInCh we LORE hed 100 100 F 
2ANGCHES TK Peer ay 8 Re 75-100 90-100 100 
PMocinche 4. Sis ere. vied v4 90-100 
Linch age eee see 45-85 50-95 55-100 
NOw Og eat eee ee 20-50 20-60 25-65 
INO ZOU To, e ne oe eee ee, eee 2-12 2-14 2-16 


Note: If the product of any deposit is deficient in the fraction 
passing the No. 10 sieve, additional filler from other approved 
deposits meeting the physical requirements shall be added. 


82.5 Size Requirements, Type 2 Gravel Base. The 
aggregate shall conform to one of the following sieve 
analyses, the size selection optional with the contractor 
unless otherwise specified: 
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Laboratory 
Sieve Sizes PERCENTAGE BY WEIGHT PASSING SIEVE— 
(square openings) 1-inch size 3-inch size 
fa KES Me aaa tarde elie Pah 100 if 
= TBE Che ee I A <i 90-100 100 
yak hice ae ph ele Bie SR 50-70 50-80 
ING SAO A. 2 2D Re. 30-55 35-55 
No. 10 2r 3 neo td 455 ee Rel a bon 12-30 12-40 
IN OR 2O0 Bin Pic 288, A Te tes *3-10 *3-10 


*The fraction passing the No. 200 sieve shall be less than two- 
thirds of the fraction passing the No. 40 sieve. 


Note: If the product of any deposit is deficient in the fraction 
passing the No. 10 sieve, additional filler from other approved 
deposits meeting the physical requirements shall be added at the 
crushing and screening plant. 


82.6 Sampling and Testing. Sampling and testing 
of aggregate for gravel base courses shall be in accord- 
ance with the following standard test methods: 


Seip lune Lite) ee eens rl + | A.A.S.H.O. T-2 

Material finer than No. 200 Sieve............ A.A.S.H.O. T-11 
Sieve analyeisce ims fee § hee nebo ss A.A.S.H.O. T-27 
EER EEG OES Ty hee eagiery Pew oan ae ae eae eae ns A.A.S.H.O. T-89 
Po EeeeIOI LY INO OX ge kee er ce eee. nh A.A.S.H.O. T-91 
Percentage ol wean... ne ee oe. A.A.S.H.O. T-96 


SECTION 83—AGGREGATE FOR ROADMIX AND 
PLANTMIX BITUMINOUS SURFACES 


83.1 Material Covered. This specification covers the 
quality and size of crushed stone or crushed gravel and 
filler for the following bituminous surface courses: 


(a) Roadmix Bituminous Surface 
(b) Plantmix Bituminous Surface 
(c) Open-Graded Plantmix Bituminous Surface 
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83.2 General Requirements. The aggregate shall be 
the product of approved deposits and shall consist of 
hard, tough, durable fragments of stone or gravel and 
a filler of sand or other finely divided mineral matter 
free from an excess of flat, elongated, soft or disinte- 
grated pieces, alkali, and vegetable matter. The mate- 
rial shall be of such character that it shall pass both 
the swell and stripping test when mixed with bituminous 
material. 

The amount of crushed material shall be as follows for 
all classes: 

That obtainable by crushing and incorporating into the 
finished product all particles in the pit-run material 
larger than the maximum size specified for the finished 
product up to and including 10 inches in largest dimen- 
sion. 

That fraction of the aggregate for plantmix surface 
retained on the No. 4 sieve shall contain not less than 
50 percent by weight of particles with at least one frac- 
tured face. 

Not less than 90 percent by weight of the individual 
pieces of aggregate for open-graded plantmix bituminous 
surface retained on the No. 4 sieve shall have at least 
one fractured face. 


83.3 Physical Properties. The aggregate shall con- 
form to the following requirements: 


Percentage of wear (L.A. Machine, 500 revolutions) 


Max. nercentisciits i a ee eee 45 
Fraction passing No. 40 sieve 

Plasticity index; max.22 Sess ek ee a 6 

Liquid limit}! max.....2.002U a. Dene ea) 25 

Swell test,-percent max. 2... coat 1.5 

Stripping teste 7k 2 ee eee Satisfactory 
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83.4 Size Requirements. The plantmix surface 
aggregate shall conform to one of the following sieve 
analyses, the size to be selected by the engineer and 
contractor after adequate material is produced by the 
gravel plant to secure representative samples. The size 
selected (coarse, medium or fine) shall then be used for 
all plantmix surfacing produced from that deposit, 
changes from one size to another to correct variations 
in grading will not be permitted. 


Laboratory 
Sieve Sizes -—PERCENTAGE BY WEIGHT PASSING SIEVE— 
(square openings ) Fine Medium Coarse 
i ee Gree gS s Sh oe deta 100 100 100 
BE et as ee ey 95-100 95-100 90-100 
Sit ine ee. oe ee Be oe B 70-85 65-80 60-75 
CR ll eee» Fy 4 eo 50-65 45-60 38-55 
iS oat Co pee ae Sean eae ae 34-50 380-45 24-40 
NG “40a a Three sree do 14-30 12-27 10-20 
Non 20G isc 2. Fees. abieck, tes. 4-9 3-8 3-7 


Size Requirements for Open-graded Plantmix Surface. 
The aggregate shall conform to the following sieve 
analysis: 


Percentage 

Laboratory by Weight 
Sieve Sizes Passing Sieve 

PS OS AEE AR a beget ae Le et OO hea «Mee ae T Be. 100 

EOE Tc sep ign /ecapemtey aie Oe Ute GOP aRS SRE le le adele 90-100 

Sat bias Salas Nagle eam ie ideale IA loeb ae ARR a 2 30-50 

US ASuiel § tecoes, pene: sc alithe shisheremmbesn adie eats napa hen Rnaior sia 8-25 

{oP eli: ogee Oe Eee Mma SD ta Tk 2 ames CARS 14 PEA ae eae 0-10 

Nor2dean) ee: 20 ee reiemey orn Sih 0-3 


Note: If the product of any deposit is deficient in the fraction 
passing the No. 10 sieve, additional filler from other approved 
deposits meeting the physical requirements shall be added. The 
added material shall be fed to the drier in a uniform manner 
from a separate stockpile. If the added material is a commercial 
mineral filler, it may be uniformly fed directly to the plant. 
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84.1 CRUSHED ROCK, ETC., FOR ROAD TREATMENT 


83.5 Sampling and Testing. Sampling and testing of 
aggregate for gravel base courses shall be in accordance 
with the following methods: 


Sample. cee eee eee ees A.A.S.H.O. T-2 
Material finer than No. 200 sieve............ A.A.S.H.O. T-11 
Sieve analysis eee Pee eee A.A.S.H.O. T-27 
Tsiquid lintite eatedh Fire hee eet A.A.S.H.O. T-89 
Plasticityindex2. 44 ed ee A.A.S.H.O. T-91 
Percentage: of. weart2 34s ee A.A.S.H.O. T-96 
cde | rain sete eee aire tir Oe a] ath cal Tea Bory. tthe Nevada N-1 
SOLID DUI ree ae ee ee ee eee Nevada N-2 


SECTION 84—CRUSHED ROCK AND SCREENINGS 
FOR ROAD TREATMENT WITH BITUMINOUS 
MATERIALS 


84.1 Materials Covered. This specification covers 
the quality and size of crushed rock and screenings for 
the following surface courses: 

Bituminous Surface Treatment 
Bituminous Armor Coat 
Retread Surface 


84.2 General Requirements. Coarse aggregate and 
key rock shall be the product obtained by crushing mate- 
rial from approved deposits of ledge rock or gravel. 
When crushed from gravel, coarse aggregate and key 
rock shall be the product of crushing particles retained 
on a screen with square openings not less than one and 
one-half times the nominal maximum size of the mate- 
rial produced. 

Screenings shall be stone chips or shall be crushed 
from gravel. When crushed from gravel, screenings shall 
be the product obtained by crushing particles of gravel 
retained on a screen with square openings of not less 
than three-fourths inch. 
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CRUSHED ROCK, ETC., FOR ROAD TREATMENT 84.4 


All coarse aggregate, key rock, and screenings shall 
consist of clean, tough, durable fragments, free from an 
excess of flat, elongated, soft or disintegrated pieces, 
alkali and vegetable matter. Material shall be of such 
character that when mixed with bituminous materials 
it will pass the stripping test. 


84.3 Physical Properties. The aggregate shall con- 


form to the following requirements: 
(a) Percentage of wear: 


L.A. Machine, 100 rev., percent max................. 8 
L.A. Machine, 500 rev., percent max................. 37 
Removed by decantation, percent max............. 2 


(b) Soundness: When subjected to five alternations of 
the sodium sulphate soundness test the loss shall 
not be more than ten (10) percent by weight. 


84.4 Size Requirements, Bituminous Retread Surface. 
The aggregate shall conform to one of the following sieve 
analyses, as specified: 


TYPE I 
Laboratory —PERCENTAGE BY WEIGHT PASSING SIEVE— 
Sieve Sizes Coarse ey 
(square openings ) Aggregate Rock Screenings 
TAY 6 RMR CORO. NS a Ei RI 100 
4 iich!. Aa A ee 95-100 
Seemmch ni Wort St) oi te 0-5 100 F- 
PTC TL snes ek OR eR he, 95-100 100 
te oad ON eet ee eerie NEE ae coe sb ii? 90-100 
be a i” Nine ek Sater ee ee ee ae 0-5 ae 
Nose OS? are Sete J. Le 0-5 
TYPE 2 
Laboratory —PERCENTAGE BY WEIGHT PASSING SIEVE— 
Sieve Sizes Coarse Key 
(square openings ) Aggregate Rock Screenings 
Pinchot i be Jee 100 
a7 AYhC ate tea Perse es Sele. Sie 95-100 — = 
SeautiCh, oe toe ye 20 Ny Phos cece 20-55 100 100 
1A nC hie eee ery A em . ee aes 0-10 ate 95-100 
EN On ), ae oie oe eee ele i 0-10 0-5 
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85.1 COARSE AGGREGATE FOR CONCRETE 


84.5 Size Requirements, Bituminous Armor Coat. 
The aggregate shall conform to the following sieve anal- 


yses: 
Laboratory —PERCENTAGE BY WEIGHT PASSING SIEVE— 
Sieve Sizes Coarse ey 
(square openings ) Aggregate Rock Screenings 
tt ATIC Dak Beret tot od te 100 £ 
SE ANT Brg Pane teehee 95-100 100 
Cepia Mereseh SAP Cs) eee 0-10 95-100 
oe INCD2- 4... at. inde e or) is 100 
PECATION 50 secs ee ene ee a5 0-10 95-100 
NowLOin nee eee Oe 0-5 0-5 0-5 


84.6 Size Requirements, Screenings for Bituminous 
Surface Treatment. The aggregate shall conform to the 
following sieve analyses, as specified: 


Laboratory 


Sieve Sizes —PERCENTAGE BY WEIGHT PASSING SIEVE— 
(square openings ) $-inch size #-inch size 
Dorin thio?) th i mt Dl Boe fy ee, 100 sail 
Je IRONS JUL ae ee eet 90-100 100 
NOs akel eds cree geet 15-50 30-60 
NOG dW a. tek cca ees eee 0-8 0-8 
INOS 20040 Uae VE worms 0-2 0-2 


84.7 Sampling and Testing. Sampling and testing 
of aggregate for coarse aggregate, key rock and screen- 
ings shall be in accordance with the following standard 
test methods: 


Sampling’s A 2 tyr es ce rs os Bee A.A.S.H.O. T-2 
Material finer than No. 200 sieve.......... A.A.S.H.O. T-11 
SICVE ANS VSiss eee Cee ett ee A.A.S.H.O. T-27 
Soundness (sodium sulfate)...................- A.A.S.H.O. T-104 
Percentage of Wear............22..-2-0.--c00------- A.A.S.H.O. T—96 
SUPIPO ING eo en ee Ree ay Nevada N-2 


SECTION 85—COARSE AGGREGATE FOR 
PORTLAND CEMENT CONCRETE 


85.1 Material Covered. This specification covers the 
quality and size of coarse aggregate for use in concrete 
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COARSE AGGREGATE FOR CONCRETE 85.3 


pavements or bases, highway bridges and incidental 
structures. 


85.2 General Requirements. Coarse aggregate shall 
be clean, hard, durable, gravel, crushed gravel, crushed 
boulders, or crushed stone, free from an excess of thin, 
elongated pieces, frozen lumps, vegetation or other dele- 
terious matter, and adherent coatings. 

The engineer reserves the right to prohibit or forbid 
the use of aggregates from any source, plant, pit, or 
deposit, when the character of the material or method 
of operation is such as to make improbable the fur- 
nishing of aggregates conforming to the requirements of 
these specifications. 


85.3 Physical Properties. (a) Deleterious Sub- 


stances. The amount of deleterious substances shall 
not exceed the following percentages by weight: 


Material passing the No. 200 sieve............................---- 1.00 
eRe ere ee rc BO Ol ie sh ce fi ad 1.00 
Ce aE ATW oT VE g hb ebb op ama rae 9s ao eel fae ne lg Sp ee 1.00 
RSH BELEN ED ee Fates Becher <2 Petco sa caed perce wanting verbopees aves ee 0.25 
OTe LELA PINCUS 259:.0t ANY EE: NI ge A Ee 5.00 
Thin or elongated pieces (length greater than 

five (5) times maximum thickness)..................-..- 15.00 
Other local deleterious substances, such as alkali, 

mica, coated grains, soft and flaky particles...... 2.00 
Total of all except thin or elongated pieces................ 5.00 


(b) Percentage of Wear. Coarse aggregate shall 
conform to the following requirements: 


Percentage of wear, Los Angeles Machine, 100 


rev dlitions i percentinnaxs se ee. 10 
Percentage of wear, Los Angeles Machine, 500 
Fev OOINOnsS.. DETCENL ANAK. hese ks sees detec 45 


(c) Soundness. When the coarse aggregate is sub- 
jected to five alternations of the sodium sulfate sound- 
ness test, the weighted loss shall be not more than 
fifteen (15) percent as per Alternate B of AASHO T-104. 
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86.1 BACKFILL FOR UNDERDRAINS 


85.4 Size Requirements. Coarse aggregate shall be 
well graded between the limits specified and the size or 
sizes designated shall conform to the following require- 
ments: 





Laboratory (4-inch ($-inch (1-inch (14-inch (2-inch 
Sieve Sizes to No.4) to No.4) to No.4) to No.4) to No.4) 


(square Size Size Size Size Size 
openings) No. 7 No. 67 No. 57 No. 467 No. 357 
Zu2eineh os ml ra S23 100 

2, inchs au. st 100 95-100 
12 inehiiey err fre 100 95-100 
he inch. Pa bey 2 100 95-100 4... 35-70 

34 inch.... 100 95-100 ee 35-70 

1% inch.... 90-100 a4 25-60 a 10-30 

3 inch.... 40-70 20-55 sa ah 10-30 Y: 
Nou4-x 255 0-15* 0-10* 0-10* 0-5 0-5 


*Not more than five (5) percent shall pass No. 8 sieve. 


85.5 Sampling and Testing. Sampling and testing 
of the coarse aggregate shall be in accordance with the 
following standard methods of the AASHO with sub- 
sequent amendments: 


BvD LN Ge one tee as ry Bl ee a ne T-2 

Material passing the No. 200 sieve..............2...2--2-------- T-11 
Clay lumpsas) Sioa a orrecen EN Sai tee Bie Deen Bec T-112 
Coal’ ‘and lignite. (eae ete bey elt Pa T-113 
Percentage of swears: Buen dale, cheatin. tae T-96 
eieve <analysistms seh foe SSee peru a en eet T-27 
Soundness (sodium sulfate) ......000.00.00.....cceeeeeeeeeeeeeeees *T_104 


*(Alternate B) 


SECTION 86—BACKFILL FOR UNDERDRAINS 


86.1 Material Covered. This specification covers the 
size and quality of filter material for use in backfilling 
trenches under, around and over underdrain and for 
pervious blankets. 


86.2 General. The material shall consist of clean, 
coarse sand and gravel or crushed stone conforming to 
one of the following grading requirements: 
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STONE FOR MASONRY 87.3 


Laboratory 
Sieve Sizes PERCENTAGE BY WEIGHT PASSING SIEVE— 
(square openings) Type A ype B pe 
ePIC es eee nee eee 100 wi 
ioepiten 1c. We .dete oe ee 90-100 100 
ENS) SME IL Sik aR Ot 60-80 90-100 he 
TES SONNE ware, ee eee alin pak 65-80 100 
pa BEE CElem ES caer AON oa A oe 40-60 45-65 90-100 
UNOs ote te, Sek 26-54 30-60 60-90 
IN Dard Garsritk eebs te ae EN 18-42 20-45 40-70 
Dr til Oe ee ee ee 8-25 10-27 18-40 
UG ai SE Se ee ease 3-10 4-10 7-16 
INOS TLOG. CS IES. Sie Peet an 0-3 0-3 0-4 
IN Os 200 us a Sores al oe el bee 0-2 0-2 0-2 


Unless otherwise provided in the Special Provisions, Type A or 
Type B shall be used. 


SECTION 87—STONE FOR MASONRY 


87.1 Material Covered. This specification covers the 
quality and size of stone for rubble masonry, rubble 
gutters and riprap. 


87.2 Quality. Stone used in rubble masonry and rip- 
rap shall consist of tough, sound, and durable rock, free 
from seams, coatings, drys, or other imperfections, and 
of such character that it will not disintegrate from the 
action of water. 

When tested in accordance with the current Standard 
Method of Test for Abrasion of Coarse Aggregates by 
use of the Los Angeles Machine, AASHO Designa- 
tion: T—96 the percentage of wear for five hundred (500) 
revolutions shall not be greater than fifty (50) percent. 
Stone shall be angular in shape and shall have a rough 
surface such as will thoroughly bond with the surround- 
ing mortar. 


87.3 Size of Masonry Stone. Individual stones shall 
have a thickness of not less than eight (8) inches and a 
width of not less than one and one-half times the thick- 
ness. No stones except headers shall have a length less 
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88.1 FINE AGG. FOR PORTLAND CEMENT 


than one and one-half times their width. The stones 
shall decrease in thickness from the bottom to the top 
of the wall. 


87.4 Shaping Masonry Stone. Stones shall be 
roughly squared on joints, beds and faces. Selected 
stones roughly squared and pitched to line shall be used 
at all angles and ends of walls. Shaping or dressing of 
stones shall be done before the stones are laid in the wall. 


87.5 Size of Riprap Stone. Size of riprap stone shall 
be as large as can be conveniently placed in the layer 
thickness specified. In layers two (2) feet or less in 
thickness, the stones, excepting spalls used to chink 
interstices, shall weigh not less than fifty (50) pounds, 
and at least sixty (60) percent of them shall weigh more 
than one hundred (100) pounds each. In layers more 
than two (2) feet in thickness at least fifty (50) percent 
of the mass shall be stones having a volume of two 
(2) cubic feet or more. 


87.6 Size of Rubble Stone for Gutters. Stones for 
rubble gutters shall be not less than six (6) inches nor 
more than eight (8) inches in thickness with approxi- 
mately flat top surfaces and with a width of not less 
than two (2) inches and a length of not less than six 
(6) inches. 


SECTION 88—FINE AGGREGATE FOR PORTLAND 
CEMENT CONCRETE 

88.1 Material Covered. This specification covers the 

quality and size of fine aggregate for use in concrete 


pavements or bases, highway bridges, and incidental 
structures. 


88.2 General Requirements. Fine aggregate shall 
consist of natural sand or, subject to approval, other 
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FINE AGG. FOR PORTLAND CEMENT 88.4 


inert materials having similar characteristics, or combi- 
nations thereof, having hard, strong, durable particles, 
and shall conform to the requirements of these speci- 
fications. 


88.3 Physical Properties. (a) Deleterious Sub- 
stances: The maximum percentage of deleterious sub- 
stances shall not exceed the following values: 


Material passing the No. 200 Sieve............020000000.ceeeee- ee 3 
COaITANG NE RILE es Soren fect ee eerie aa Pk 1 
Clay SH Soto ie ee ee ree Ln A, Se eee oe oo 1 


Other local deleterious substances (such as shale, 
alkali, mica, coated grains, soft and flaky 
DACLICL OS V8 Baek eo ie Pe ee kn oe Ae hese f 3 


(b) Organic Impurities. All fine aggregate shall be 
free from injurious amounts of organic impurities. 
Aggregates subjected to the colorimetric test for organic 
impurities and producing a color darker than the stand- 
ard shall be rejected unless they pass the mortar 
strength test as specified hereinafter. 

(c) Soundness. When the fine aggregate is subjected 
to five (5) alternations of the sodium sulfate test, the 
weighted percentage of loss shall not be more than ten 
(10) percent by weight. 

(d) Mortar-Making Properties. Fine aggregates, 
subjected to the test for mortar-making properties, shall 
develop a compressive strength at the age of seven (7) 
and twenty-eight (28) days when using Type I or II 
cement of not less than ninety-five (95) percent of the 
strength developed by a mortar prepared in the same 
manner with the same cement and graded Ottawa sand 
having a fineness modulus of 2.40 + 0.10. 


88.4 Size Requirements. Fine aggregate shall be 
well graded from coarse to fine and when tested by 
means of laboratory sieves shall conform to the following 
requirements: 
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Laboratory Percentage 


Sieve Sizes by Weight 
(square openings ) Passing Sieve 
Bo INCH 2. nets Seren oe eee ean Cad so eee eee 100 
INO EA es nose dana esp oniey ease etree ns 95-100 

NOs 16a a ele Ro ee 45-80 
ING, BOS opted Toe mteheas vena ost ee ea ol ae ce ea ee 10-30 
I Gt LOOT 2 Vitee a AS eee eee | Ree) ten eee 2-10 


The above gradation requirements for fine aggregate 
represent the extreme limits to be used in determining 
the suitability of material from all possible sources of 
supply. The gradation from any one source for use on 
a specific job within these gradation limits shall main- 
tain a uniformity such that variations in the fineness 
modulus will not exceed + 0.2 from the fineness modulus 
of typical representative samples of the material offered 
for use on the job from State designated sources or by 
the contractor. Fine aggregate from any one source 
having a variation in fineness modulus of more than 
0.2 either way from the fineness modulus determined 
from the typical samples shall be rejected, or at the 
discretion of the engineer may be accepted subject to 
such changes in the job-mix proportions as he may 
direct. 

Fine aggregates from different sources of supply shall 
not be mixed or stored in the same pile. They shall not 
be used alternately in the same class of construction or 
job-mix without written permission of the engineer. 
Such permission shall be contingent on amending the 
job-mix and batch weights as necessary to protect the 
quality of the concrete produced. 

If the fine aggregate for a job-mix is to be a composite 
material from two or more sources, material from 
respective sources shall be proportioned separately or 
blended by methods subject to approval, which will main- 
tain the degree of uniformity or gradation required by 
these specifications. 


518 


SAND BLOTTER 89.4 


88.5 Sampling and Testing. Sampling and testing 
of fine aggregate shall be in accordance with the follow- 
ing current methods of the AASHO: 


PS TOT inte ek ee A ee ah Tp oe Re A T-2 
Re CN) OAC ee SE inane xt it cet eden lr kota T-112 
AGG ANG LTATHUG.) 4 toss thie te en, atte, Ee Foe, T-113 
Amount of material passing a No. 200 sieve............ T-11 
Licance in pur ities: ices. es bee ee eee os T-21 
SIBVGeEARA I SIS.c. coh ho efit See ied irmrny se a. eke T-27 
Mortar-makine. properties :a.ccscccz<-2ctese cb esdesee tte. -tcdsedesne T-71 
sonnaness: “(sodium silfate) 2:54. 2s ec tances T-104 


SECTION 89—SAND BLOTTER 


89.1 Material Covered. This specification covers the 
quality and grading of sand for absorbing unpenetrated 
bituminous material applied as prime coat or seal coat. 


89.2. General Requirements. The sand shall be rea- 
sonably free from clay, organic matter and other injur- 
ious impurities. 

89.3 Size Requirements. The sand shall conform to 
the following sieve analysis: 


Laboratory Percentage 
Sieve Sizes by Weight 
(square openings ) Passing Sieve 
eRe eee Re ed ace patie thn tacumeicn akvape, Siemans Sues 90-100 
Gens Ue: SA paler meta nian cy it aadmanen ublathy acetone AAR IRR PROERS «5 30-75 
ree Oe ee ER ee A 0-12 


89.4 Sampling and Testing. Sampling and testing 
shall be in accordance with the following methods: 


Gaiman lino sh pac be. Prien he A.A.S.H.O. T-2 

Material finer than No. 200 sieve........ A.A.S.H.O. T-11 
DxeOaOnic TMpUrIeS. eee eo eee A.A.S.H.O. T-21 
SR a AG gr Se ah emetic Selah ih Pre te Googe 1 A.A.S.H.O. T-27 
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SECTION 90—MORTAR SAND 


90.1 Material Covered. This specification covers fine 
aggregate for use in cement mortar. 


90.2 General Requirements. Sand for mortar shall 
be subject to the same requirements for quality, physical 
characteristics and properties, deleterious substances, 
and organic impurities as specified for Fine Aggregate 
for Portland Cement Concrete, Section 88 of these speci- 
fications. 


90.3. Size Requirements. Sand for mortar shall con- 
form to the size requirements for Fine Aggregate for 
Portland Cement Concrete, Section 88, except that if 
the contractor so elects he may screen the sand over a 
No. 8 screen to produce the following grading: — 


Laboratory Percentage 
Sieve Sizes by Weight 
(square openings ) Passing Sieve 
NO.083i0 oF Tag eo ET ee RO eee Caer ee 100 
Nor 50.1.0 best ai BR BIN 190 2D a ae 15—40 
NO2100. 225... Bib ter rt eer oi eg - Wits PR inn P nee. oe 0-10 
INO) 2002:: 2A. TERS ALLS W. .aaEE eee a at Pees 0-5 


90.4 Sampling and Testing. Sampling and testing 
of sand for mortar shall be in accordance with the cur- 
rent standard methods of the A.A.S.H.O.: 


SVAN AVENE T 2 ete Sa MOREY SRDS MER aren aie tM Me lea Si eh T-2 

OPPanic GM PULities nee ee ee T-21 
Mortar-makinoo properties... ttn eee T-71 
sieve “analysis* ie. Pei ls ee Ae ee eee ee T=27 
Material passing No. 200 sieve......................22-22222000-000- T-11 


SECTION 91—LIQUID ASPHALT 


91.1 Material Covered. This specification covers the 
quality of slow curing, medium curing, and rapid curing 
liquid asphalts for penetration treatments of road sur- 
faces, roadmix surfaces, plantmix surfaces, and similar 
uses. 
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91.2. Test Reports, Shipping Notice and Preliminary 
Sample. (a) Contractors, vendors, and manufacturers 
responsibility. At the time of contract award, the con- 
tractor shall furnish to the department the name and 
address of the vendor and/or the manufacturer furnish- 
ing the liquid asphalt proposed for use on the project. 

If so required by the engineer, the manufacturer shall 
ship by prepaid express a representative sample of each 
classification and grade of liquid asphalt proposed for 
use on the project for testing by the department, and 
department approval must be obtained prior to ordering 
shipment. | 

The vendor of material shall cooperate with repre- 
sentatives of the department in obtaining samples for 
department testing. 

The vendor of the liquid asphalt shall provide a letter 
of guarantee to the engineer and the contractor stating 
that each car or truck transport load of material shipped 
to the project will meet the requirements of these speci- 
fications, and that he (the vendor) assumes full responsi- 
bility for any diluents or contaminants, remaining as 
residue from previous loadings of cars or truck tankers 
which change the quality of the material delivered to 
the project. Liquid asphalt shipped in cars or truck 
tankers containing residue from previous loadings in 
the form of diluents or contaminants will not be paid 
for at the invoice quantity, but will be rejected or other- 
wise assessed damages based upon the effects of the 
dilution or contamination. 

(b) Shipping Notice. The division engineer of the 
division to which shipment is made shall be notified 
immediately, by wire (teletype or telegraph) upon mak- 
ing shipment and confirming shipping notices shall be 
mailed immediately thereafter. One copy of the shipping 
notice shall be mailed to the State Highway Engineer at 
Carson City, Nevada and two copies shall be mailed to 
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the Division Engineer of the division to which shipment 
is made. 
The notice by wire shall contain the following data: 

1. Consignee and Destination. 

2. State Contract Number (or State Purchase Order 
Number, if applicable). 

3. Date shipped. 

4. Net quantity. 

5. Car initials and number or truck transport deliv- 
ery ticket number. 

6. Type and grade of material. 

The mailed notice shall contain the following data: 

1. Consignee and Destination. 

2. State Contract Number (or State Purchase Order 
Number, if applicable). 

3. Delivery point. 

4. Date shipped. 

5. Car initial and number of truck transport deliv- 
ery ticket number. 

6. Type and grade of material. 

7. Quantity loaded. 

8. Loading temperature. 

9. Net quantity. 

10. Signature of shipper or authorized representa- 
tive. 

(c) Refinery Test Reports. Refinery test reports 
shall be mailed to the State Highway Engineer, Carson 
City, Nevada as soon as tests have been completed, and 
the reports shall contain the following data: 

1. Date of shipment. 

2. Car initials and number of truck transport deliv- 
ery ticket number. 

3. Destination and Consignee. 

4. State Contract Number (or State Purchase Order 
Number, if applicable). 
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5. Type and grade of material. 

6. Certificate of grade (certify that material con- 
forms to these specifications, and itemize results on tests 
performed). 

7. Signature of refinery’s authorized representative. 


91.3 Properties and Test Methods. Liquid asphalts 
of the grade specified shall be homogeneous and shall 
conform to the requirements set forth in the following 
tables: 
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SECTION 92—EMULSIFIED ASPHALT 


92.1 Material Covered. This specification covers the 
quality of emulsified asphalts. Emulsified asphalt as 
designated herein shall be composed of an intimate 
homogeneous mixture of base asphalt and an emulsify- 
ing agent held in suspension in water. 


92.2 General Requirements. (a) Contractors, vend- 
ors, and manufacturers responsibility. At the time of 
contract award, the contractor shall furnish to the 
department the name and address of the vendor and/or 
the manufacturer furnishing the emulsified asphalt pro- 
posed for use on the project. 

If so required by the engineer, the manufacturer shall 
ship by prepaid express a representative sample of each 
classification and grade of emulsified asphalt proposed 
for use on the project for testing by the department, and 
department approval must be obtained prior to ordering 
shipment. 

The vendor of material shall cooperate with repre- 
sentatives of the department in obtaining samples for 
department testing. 

The vendor of the emulsified asphalt shall provide a 
letter of guarantee to the engineer and the contractor 
stating that each car or truck transport load of material 
shipped to the project will meet the requirements of 
these specifications and that he (the vendor) assumes 
full responsibility for any diluents or contaminants, 
remaining as residue from previous loadings of cars or 
truck tankers which change the quality of the material 
delivered to the project. Emulsified asphalts shipped in 
cars or truck tankers containing residue from previous 
loadings in the form of diluents or contaminants will 
not be paid for at the invoice quantity but will be 
rejected or otherwise assessed damages based upon the 
effects of the dilution or contamination. 
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(b) Shipping Notice. The division engineer of the 
division to which shipment is made shall be notified 
immediately, by wire (teletype or telegraph) upon mak- 
ing shipment and confirming shipping notices shall be 
mailed immediately thereafter. One copy of the shipping 
notice shall be mailed to the State Highway Engineer, 
at Carson City, Nevada and two copies shall be mailed 
to the division engineer of the division to which ship- 
ment is made. 

The notice by wire shall contain the following data: 

1. Consignee and Destination. 

2. State Contract Number (or State Eurchase 
Order Number, if applicable). 

3. Date shipped. 

4. Net quantity. 

5. Car initials and number or truck transport deliv- 
ery ticket number. 

6. Type and grade of material. 

The mailed notice shall contain the following data: 

1. Consignee and Destination. 

2. State Contract Number (or State Purchase 
Order Number, if applicable). 

3. Delivery point. 

4. Date shipped. 

5. Car initial and number or truck transport deliv- 
ery ticket number. 

6. Type and grade of material. 

7. Quantity loaded. 

8. Loading temperature. 

9. Net quantity. 

10. Signature of shipper or authorized representa- 
tive. 

(c) Refinery Test Reports. Refinery test reports 
shall be mailed to the State Highway Engineer, Carson 
City, Nevada as soon as tests have been completed, and 
the reports shall contain the following data: 
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1. Date of shipment. 

2. Car initial and number or truck transport deliv- 
ery ticket number. 

3. Destination and Consignee. 

4, State Contract Number (or State Purchase 
Order Number, if applicable). 

5. Type and grade of material. 

6. Certificate of grade (certify that material con- 
forms to these specifications and itemize results on tests 
performed). 

7. Signature of refinery’s authorized representa- 
tive. 


92.3 Specific Requirements. (a) Emulsified Asphalt, 
Type RS-1. This emulsion is a quick breaking type, 
intended to be used where a relatively low viscosity and 
asphalt content is desired. Its principal uses are in pene- 
tration work and seal coating, and shall contain an 
asphalt base of one of the following, as specified. 

1. Liquid Asphalt, Type SC-6, conforming to Sec- 
tion 91, of these Specifications. 

2. Asphalt Cement, grade 200-300 or grade 120-— 
150 conforming to Section 93 of these Specifications. 

(b) Emulsified Asphalt, Type RS—2. This emulsion is 
a quick breaking, high viscosity, relatively high asphalt 
content type, intended to be used for surface treatment 
and sealing, and shall contain an asphalt base of one of 
the following, as specified: 

1. Liquid Asphalt, Type SC-6, Semen rctite to Sec- 
tion 91, of these Specifications. 

2. Asphalt Cement, grade 120-150 or grade 85-100 
conforming to Section 93 of these Specifications. 

(c) Emulsified Asphalt, Type MS—1. This emulsion is 
a medium breaking, low consistency asphalt intended for 
use in mixes and shall contain an asphalt base of one 
of the following, as specified: 
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1. Liquid Asphalt, Type SC-—6, conforming to Sec- 
tion 91, of these Specifications. . 
2. Asphalt Cement, grade 60-70 or grade 200-300 
conforming to Section 93, of these Specifications. 
Emulsified asphalt shall conform to the requirements 
of Table I for the type and grade specified when tested 
in accordance with A.A.S.H.O. as is enumerated. 
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93.1 ASPHALT CEMENT 


SECTION 93—ASPHALT CEMENT 


93.1 Material Covered. This specification covers the 
quality of asphalt cement prepared from petroleum for 
use in bituminous mixes. 


93.2 General Requirements. (a) Contractors, ven- 
dors, and manufacturers responsibility. At the time of 
contract award, the contractor shall furnish to the 
department the name and address of the vendor and/or 
the manufacturer furnishing the asphalt cement pro- 
posed for use on the project. 

If so required by the engineer, the manufacturer shall 
ship by prepaid express a representative sample of each 
classification and grade of asphalt cement proposed for 
use on the project for testing by the department, and 
department approval must be obtained prior to ordering 
shipment. 

The vendor of material shall cooperate with repre- 
sentatives of the department in obtaining samples for 
department testing. 

The vendor of the asphalt cement shall provide a letter 
of guarantee to the engineer and the contractor stating 
that each car or truck transport load of material shipped 
to the project will meet the requirements of these speci- 
fications, and that he (the vendor) assumes full responsi- 
bility for any diluents or contaminants, remaining as 
residue from previous loadings of cars or truck tankers 
which change the quality of the material delivered to 
the project. Asphalt cement shipped in cars or truck 
tankers containing residue from previous loadings in the 
form of diluents or contaminants will not be paid for 
at the invoice quantity but will be rejected or otherwise 
assessed damages based upon the effects of the dilution 
or contamination. 

(b) Shipping Notice. The division engineer of the 
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division to which shipment is made shall be notified 
immediately, by wire, (teletype or telegraph) upon mak- 
ing shipment and confirming shipping notices shall be 
mailed immediately thereafter. One copy of the shipping 
notice shall be mailed to the State Highway Engineer at 
Carson City, Nevada and two copies shall be mailed to 
the division engineer of the division to which shipment 
is made. 

The notice by wire shall contain the following data: 

1. Consignee and Destination. 

2. State Contract Number (or State Purchase 
Order Number, if applicable). 

3. Date shipped. 

4. Net quantity. 

5. Car initials and number or truck transport deliv- 
ery ticket number. 

6. Type and grade of material. 

The mailed notice shall contain the following data: 

1. Consignee and Destination. 

2. State Contract Number (or State Purchase 
Order Number, if applicable). 

3. Delivery point. 

4. Date shipped. 

5. Car initial and number or truck transport deliv- 
ery ticket number. 

6. Type and grade of material. 

7. Quantity loaded. 

8. Loading temperature. 

9. Net quantity. 

10. Signature of shipper or authorized representa- 
tive. 

(c) Refinery Test Reports. Refinery test reports 
shall be mailed to the State Highway Engineer, Carson 
City, Nevada as soon as tests have been completed and 
the reports shall contain the following data: 
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1. Date of shipment. 

2. Car initial and number or truck transport deliv- 
ery ticket number. 

3. Destination and Consignee. 

4, State Contract Number (or State Purchase 
Order Number, if applicable). 

5. Type and grade of material. 

6. Certificate of grade (certify that material con- 
forms to these specifications, and itemize results on 
tests performed). 

7. Signature of refinery’s authorized representa- 
tive. 


93.3 Specific Requirements. Asphalt cement shall be 
prepared by the distillation of crude petroleum. This 
asphalt shall be homogeneous, free from water, and 
shall not foam when heated to 347° F. 

These specifications cover the following penetration 
grades: 

40-50 

60-70 

85-100 
120-150 
200-300 

The various penetration grades set forth above shall 
conform to the requirements and the methods of sampl- 
ing and testing shall be as shown in Table I. 
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SECTION 94—ASPHALT JOINT FILLER 


94.1 Material Covered. This specification covers the 
quality of asphalt to be used in filling joints in concrete 
work. 


94.2 General Requirements. Asphalt joint filler for 
horizontal joints shall conform to the requirements of 
the current Standard Specification for Oil Asphalt Fil- 
ler, AASHO Designation: M18, Grade A. 

Filler for use in vertical joints shall be an asphalt 
conforming to the requirements specified above for hori- 
zontal joint filler to which has been added twenty (20) 
percent by weight of asbestos filler. Incorporation of 
the asbestos filler with the asphalt shall be done at the 
factory of the manufacturer to insure uniform distri- 
bution of the filler throughout the mix. 


SECTION 95—ASPHALT FOR DAMPPROOFING 
AND WATERPROOFING 


95.1 Material Covered. This specification covers 
asphalt suitable for use as a mopping coat in damp- 
proofing, or as a plying or mopping cement in the con- 
struction of a membrane system of waterproofing. 


95.2 Primer. The material used as a primer shall 
conform to the current Specifications for Primer for 
Use With Asphalt in Dampproofing and Waterproofing, 
AASHO Designation: M116. 


95.3 General Requirements. Mop coat material used 
above ground shall be Type A, and that used below 
ground shall be Type B. 

The asphalt shall be homogeneous and free from 
water, and shall conform to the requirements prescribed 
in Table I. 
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TABLE I—REQUIREMENTS FOR ASPHALT FOR 
DAMPPROOFING AND WATERPROOFING 


———Trypr A—— -——Tryre B———. 
' Min. Max. Min. Max. 

Softening point (ring-and-ball 

method’) sees ee Lae. ta ee 150° F. 7 O° ae Bgl Foca ok 145° BF. 
Flash point (Cleveland open cut) AOS: Aes ota Rist eal hee a eee 
Penetration, 77° F., 100 G, 5 sec._____. 25 50 50 100 
Ductility at 77° F., (5 cm per min.) 

Vinee eee ee ee ee eR ee eS Sm tee see 
Loss on heating at 325° F., 50g, 

SLAM GHOST ROS ON eRe a tea ell alae, Se a a py a et sae, 2 
Penetration of residue, percent of 

ayer ha ae ccc aiiae nel Ee og i eel a 6 ead) eee it hae pe ats 
Total bitumen in carbondisulphide, 

DOT COR tee ae, ee et ae ee Ng 00 eee bu cre Ua ees 


95.4 Sampling and Testing. The asphalt shall be 
sampled and tested in accordance with the following 
standard methods of the American Association of State 
Highway Officials: 


Eas LEY Gagne Sout ne» Nap ete alg ia A ele tea oe, Siow velader 3 T-40 
voce CESS ERAN yop ofp 1 1 Nar See ae MM ane, ph IR sede eh ADORE T-53 
pS US CUP E We mate Seacoast a T-48 
NS Nc LS Tei y he Mme at Gt. Led aie t atl naib: Sia ee a ee T-49 
DO Ge ee. ae ee A SARE ee T-51 
LSertor hia tiny Siac eee 3 erat Nera, Ue. oer: T-47 
Bitumen soluble in carbondisulphide........................... T-44 


SECTION 96—PORTLAND CEMENT 


96.1 Material Covered. The cements covered by 
these specifications are for five (5) types of Portland 
cement as required under pertinent sections of these 
specifications. 


96.2 Requirements. The cements shall meet the 
requirements as set out in the current Standard Speci- 
fication for Portland Cement, AASHO Designation: 
M85. 

Unless otherwise provided or called for in the special 
provisions, Type II “low-alkali cement” shall be used 
for all cement concrete and mortar. 
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96.3 Air-Entraining Agents. Air-entraining agents 
used as additives, shall be solutions of materials recog- 
nized as acceptable additions to cement for these pur- 
poses as they appear in Section 44 Portland Cement 
Concrete. However, the engineer reserves the right to 
check at any time by laboratory tests and other means, 
the suitability of any of the materials so listed and 
to verify certification of the manufacturer, and the 
approval of the listed additives in the special provisions 
or herein shall be considered conditional only and con- 
tingent upon actual experience with the use of any 
specified material listed. Approval may be revoked at 
any time should it develop that unsatisfactory results 
of whatever nature are encountered with its use. 

The solutions of air-entraining agents shall be added 
to the ingredients for the concrete in such proportions 
as to yield entrained air within the range prescribed in 
Section 44 Portland Cement Concrete. 


SECTION 97—STRUCTURAL, RIVET, AND 
EYEBAR STEEL 


97.1 General. These specifications cover structural 
steel for highway structures and other structural pur- 
poses. Unless otherwise specified, structural carbon steel 
and structural rivet steel shall be furnished. 


97.2 Mill Test Reports. Two certified copies of the 
mill test report showing the chemical and physical char- 
acteristics of each heat from which metal is used shall 
be furnished by the contractor. 


97.3 Requirements. (a) Structural Carbon Steel. 
Structural carbon steel shall conform to the require- 
ments of the current Specification for STEEL FOR 
BRIDGES AND BUILDINGS, ASTM Designation A7. 

(b) Structural Rivet Steel. Structural rivet steel 
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shall conform to the requirements of the current Specifi- 
cation for STRUCTURAL RIVET STEEL, ASTM Des- 
ignation A141. 

(c) Structural Steel for Welding. Structural steel for 
welding shall conform to the requirements of the current 
Specification for WELDING, ASTM Designation A373. 

(d) Structural Alloy Steel. Structural alloy steel 
shall conform to the requirements of the current 
Specification for LOW-ALLOY STRUCTURAL STEEL, 
ASTM Designation A242. 

(e) High tensile strength bolts shall conform to the 
requirements of the current ASTM Designation A325. 

(f) Defects. Finished rolled material shall be free 
from cracks, flaws, injurious seams, laps, blisters, ragged 
and imperfect edges, and other defects. It shall have a 
smooth, uniform finish, and shall be straightened in 
the mill before shipment. 

Material shall be free from loose mill scale, rust pits, 
or other defects affecting its strength or durability. 

The engineer reserves the right to reject material 
which he deems unsuitable for the purpose intended 
even though the material meets the requirements of 
the mill tolerances. 


SECTION 98—MISCELLANEOUS METALS 


98.1 Steel Forgings. Steel forgings shall conform to 
the current requirements of Class C-1 forgings of the 
current Specifications for Carbon Steel Forgings for 
General Industrial Use, ASTM Designation: A235, 
unless otherwise specified. 


98.2 Steel Castings. Steel Castings shall conform to 
the requirements of the current Specifications for Mild 
to Medium Strength Carbon-Steel Castings for General 
Application, ASTM Designation: A27, Grade 65-35, 
unless otherwise specified. 
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98.3. Gray-Iron Castings. Gray-Iron Castings shall 
conform to the requirements of the current Standard 
Specification for Gray-Iron Castings, ASTM Designa- 
tion: A48, Class 40, unless otherwise specified. 


98.4 Malleable Castings. Malleable-Iron Castings 
shall conform to the requirements of the current Stand- 
ard Specification for Malleable-Iron Castings, ASTM 
Designation: A47, Grade 32510, unless otherwise speci- 
fied. 


98.5 Wrought Iron Plates. Wrought Iron Plates 
shall conform to the requirements for Standard Plates 
of the current Standard Specification for Wrought Iron 
Plates, ASTM Designation: A42. 


98.6 Rolled Wrought Iron Shapes and Bars. Rolled 
Wrought Iron Shapes and Bars shall conform to the 
current Standard Specification for The Rolled Wrought 
Iron Shapes and Bars, ASTM Designation: A207. 


98.7 Bronze. Bronze castings shall conform to the 
requirements for Alloy B metal of the current Stand- 
ard Specification for Bronze Castings for Bridges and 
Turntables, ASTM Designation: B22. 


98.8 Sheet Lead. Lead shall conform to the require- 
ments of the current Standard Specification for Pig 
Lead, ASTM Designation: B29. : 

The lead shall be of uniform thickness throughout. 
It shall be free from cracks, seams, slivers, scale, and 
other surface defects. 


98.9 Sheet Copper. Copper shall conform to the 
requirements of the current Specifications for Copper 
Sheet, Strip, and Plate, ASTM Designation: B152. Any 
type and temper therein described and suitable for the 
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purpose intended may be used. Unless otherwise speci- 
fied, sheet copper shall have weight of sixteen (16) 
ounces per square foot. 


98.10 Welding Materials. Materials used for weld- 
ing shall conform to the current Specifications for 
Welded Highway and Railway Bridges of the American 
Welding Society. 


SECTION 99—REINFORCEMENT 


99.1 Materials Covered. This specification covers 
plain and deformed billet steel, fabricated steel bar or 
rod mats or welded steel wire fabric for concrete rein- 
forcement. 


99.2 Bar Steel Reinforcement. (a) Bar steel rein- 
forcement shall meet the requirements of the current 
Standard Specification for Billet Steel Reinforcement, 
AASHO Designation: M31, except that the cold- 
twisted or hot-twisted bars will not be acceptable. Bar 
sizes 14S and 18S shall conform to the requirements 
of ASTM A408. 

(b) Unless otherwise provided on the plans or in the 
special provisions, all bar steel reinforcement shall con- 
form to the requirements of the current Standard Speci- 
fication of Minimum Requirements for the Deformations 
of Deformed Steel Bars for Concrete Reinforcement, 
AASHO Designation: M137 and to ASTM A408 for 
bar sizes 14S and 18S. 


99.3. Fabricated Steel Bar or Rod Mats Reinforce- 
ment. Fabricated Steel bar or rod mats for concrete 
reinforcement shall conform to the requirements of the 
current Standard Specification for Fabricated Steel Bar 
or Rod Mats for Concrete Reinforcement, AASHO 
Designation: M54. 
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99.4 Welded Steel Wire Fabric Reinforcement. 
Welded steel wire fabric shall conform to the require- 
ments of the current Standard Specifications for Welded 
Steel Wire Fabric for Concrete Reinforcement, AASHO 
Designation: M55. 


99.5 Structural Shapes. Structural shapes used as 
concrete reinforcement shall conform to the require- 
ments for Structural Steel as provided in these speci- 
fications. 


SECTION 100—HARDWARE 


100.1 Material Covered. This specification covers 
the quality of bolts, nuts, washers, drift pins, dowels, 
nails, spikes, and other metal fastenings. 


100.2. General Requirements. Hardware for use with 
redwood, Port Orford cedar, or treated timber shall be 
galvanized. Unless otherwise specified on the plans, hard- 
ware for use with other timber need not be galvanized. 
Galvanizing, when required, shall meet the current 
Specification for Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware, ASTM Designation: A153. 


100.3 Bolts, Nuts, Dowels, and Drift Bolts. Bolts, 
nuts, dowels and drift bolts shall conform to the require- 
ments of the current Specification for Steel Machine 
Bolts and Nuts and Tap Bolts, ASTM Designation: A307, 
Grade A, unless otherwise specified. 


100.4 Washers. Cast washers shall be of cast iron 
of the O-gee type. The diameter shall be not less than 
three and one-half (314) times the diameter of the bolts 
for which it is used and its thickness equal to the diam- 
eter of the bolts. The diameter of the hole shall be 
one-eighth (1%) inch larger than the diameter of the 
bolt. 
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Flat malleable washers shall be of malleable iron with 
ribs properly proportioned to develop the full strength 
of the bolt and, unless otherwise shown on the plans, the 
diameter shall be not less than three and one-half (314) 
times the diameter of the bolt for which it is used and 
its thickness equal to one-half (14) the diameter of the 
bolt. The diameter of the hole shall be one-eighth (1) 
inch larger than the diameter of the bolt. 


100.5 Nails and Spikes. Nails shall be cut or round 
wire of standard form. Spikes shall be cut or wire spikes, 
or boat spikes, as specified. 


SECTION 101—CORRUGATED METAL CULVERT 
PIPE, PIPE ARCHES AND METAL END 
SECTIONS AND PLATES FOR STRUC- 
TURAL PLATE PIPE, PIPE ARCH 
AND ARCH 


101.1 Material Covered. This specification covers 
the quality of corrugated galvanized sheet metal pipe, 
pipe arches, flared metal end sections and structural 
plate pipe, pipe arch and arch intended for use in the 
construction of galvanized metal plates for culverts and 
drainage structures. 


101.2 Requirement for Corrugated Metal Pipe. Cor- 
rugated metal pipe shall conform to the requirements of 
the current Standard Specifications for Corrugated Metal 
Culvert Pipe, AASHO Designation: M36. 


101.3. Requirement for Corrugated Metal Pipe Arch 
Culverts. The requirements for base metal, spelter coat- 
ing, sampling, riveting, corrugations, and workmanship 
shall be as prescribed in the current Standard Specifi- 
cations for Corrugated Metal Culvert Pipe, AASHO 
Designation: M36 with the following additions: 
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(a) Corrugated metal pipe arches shall consist of 
corrugated metal pipes which have been reformed to be 
in accordance with the following table: 


Span Rise Gage Area ead Be “BS Gage 


in. in. pipe sq. ft. in. in. bands 
18 11 16 1.1 6% AY 16 
22, 13 16 1.6 8% 4% 16 
25 16 16 Ze 10% 5 16 
29 18 14 2.8 12% 5% 16 
36 22, 14 4,4 15% 64 16 
43 at 12 6.4 20 fi 14 
50 31 12 8.7 23 8 14 
58 36 12 11.4 26% 9% 14 
65 40 12 14.3 29% 10% 14 
(2 44 10 17.6 RUAN 11% 12, 


All dimensions are measured from the inside crests of 
the corrugations. A tolerance of plus or minus one (1) 
inch will be permissible in span, rise, “T’’ and “B”’. The 
dimensions ‘‘T”’ and ‘“B” shall be measured vertically 
from a horizontal line drawn across the widest portion 
of the arch. The dimension “T”’ is the distance from this 
horizontal line to the highest point of the intrados of 
the arch. The dimension “B” is the distance from this 
-horizontal line to the lowest portion of the base. The 
minimum radius of the curvature of any part of the pipe 
arch section shall be four (4) inches. 

The lapped longitudinal seams shall be factory riveted 
and shall be staggered so as to alternate on each side 
of the center of the top of the arch by approximately 
fifteen (15) percent of the periphery. 


101.4 Requirements for Flared Metal End Sections. 
This specification covers metal end sections to be 
attached to the inlet and/or outlet ends of corrugated 
metal pipe or pipe arch culverts. 

(a) Material. The materials used to fabricate flared 
metal end sections shall meet the requirements of the 
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AASHO Specification: M36 for base metal, rivets, and 
riveting. 

(b) Fabrication. The flared metal end sections fab- 
ricated under this specification shall be made to conform 
to the shape and dimensions and number of pieces as 
shown on the standard drawing. 


101.5 Protective Coatings. (a) Coated Only. When 
required by the Special Provisions or when shown on the 
plans, the corrugated metal pipe culverts and/or corru- 
gated metal pipe arch culverts shall be bituminous 
coated in accordance with the provisions of AREA, C&M 
Section-Engineering Division-AAR, Chapter 1, Part 4, 
Specifications for Bituminous Coated Metal Pipe and 
Arches. 

(b) Paved Invert Corrugated Metal Culverts. When 
required by the Special Provisions or when shown on 
the plans the corrugated metal pipe culverts paved 
and/or corrugated metal pipe arch culverts shall be 
bituminous coated and paved in accordance with the 
provisions of AREA, C&M Section-Engineering Division- 
AAR, Chapter 1, Part 4, Specifications for Bituminous 
Coated Metal Pipe and Arches. 


101.6 Requirements for Asbestos Bonded Corrugated 
Metal Pipe and Pipe Arches. Asbestos bonded corru- 
gated metal pipe and pipe arch shall conform to the 
standard specifications of AASHO Designation: M36 for 
base metal and fabrication where applicable. The pipe 
shall be formed from sheets which have been coated 
with a layer of asbestos fibers, applied in a sheet form 
by pressing them into the molten metallic bonding 
medium. The pipe or pipe arch shall be coated in accord- 
ance with Specification 101.5(a) and when required by 
the Special Provisions or shown on the plans, coated 
and paved in accordance with Specification 101.5(b). 
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101.7 Requirements for Structural Plate Pipe, Pipe 
Arch and Arch. Structural plate pipe, pipe arch, and 
arch shall conform to the requirements of the current 
specifications for structural plate pipe, pipe arch, and 
arch as set forth in Sections 10 and 11, Division III of 
the Standard Specification for Highway Bridges of the 
AASHO. The gage of the plates shall be as required on 
the plans or in the special provisions. 


SECTION 102—CORRUGATED METAL 
PIPE UNDERDRAINS 


102.1 Material Covered. This specification covers 
the quality of perforated corrugated galvanized sheet 
metal pipe intended for use in the construction of under- 
drains. 


102.2 Requirements. Perforated corrugated galvan- 
ized sheet metal pipe for underdrains shall conform to 
the requirements of the current Standard Specification 
for Corrugated Metal Pipe Underdrains, AASHO Desig- 
nation: M136. 


SECTION 103—CLAY PIPE 


103.1 Material Covered. This specification covers 
two classes of clay pipe as follows: 

Standard-Strength Clay Pipe intended to be used for 
conveyance of sewage, industrial wastes and storm 
water. 

Extra-Strength Clay Pipe intended to be used for the 
construction of culverts under the roadway. 


103.2 Requirements. Clay pipe shall conform to the 
requirements for the particular classes of the current 
Standard Specifications for Clay Pipe, AASHO Desig- 
nation: M65. 
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SECTION 104—CONCRETE CULVERT PIPE 


104.1 Scope. This specification covers concrete pipe 
intended to be used under the highway roadbed for the 
construction of culverts, siphons, pressure conduits, 
sewers and storm drains. 

Except where otherwise indicated in these specifica- 
tions, the pipe shall conform to the current AASHO 
Designation: M170. 


104.2 General. (a) Materials. The concrete of which 
these pipes are made shall be composed of a uniform 
blended mixture of Portland cement, water, fine aggre- 
gate and coarse aggregate, each of which shall conform 
to the specifications as given in Part III under their 
respective titles. At the discretion of the manufacturer, 
the grading requirements for fine aggregate or coarse 
aggregate, or both may be waived but this shall not 
_ relieve the manufacturer of the responsibility for meet- 
ing all the other requirements of these specifications. 

(b) Manufacture. The pipe may be manufactured by 
any of the following approved methods: Vibro-cast, 
tamped, “‘packerhead” or centrifugal, provided the fin- 
ished product will meet the requirements as herein 
specified. 

(c) Testing. Pipe shall be tested for strength by the 
three (3) edge bearing method. For pipe, of larger 
diameters, where standard testing equipment is not 
readily available, acceptability may be determined by 
tests of the quality of the concrete, and an examination 
of the quality, accuracy of placement, and amount of 
the reinforcement. The concrete, when molded into six 
(6) inch by twelve (12) inch cylinders, cured under 
identical conditions with the pipe in which it is used 
and tested in accordance with AASHO Method T22, 
shall have a compressive strength, at the time the pipe 
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are accepted for shipment, of not less than that set 
forth in the tables. 

The absorption shall not exceed seven (7) percent of 
the dry weight for machine made, nor eight (8) percent 
for cast pipe. The absorption shall be determined on 
samples taken approximately from the center of the 
length of the pipe. 

(d) Marking. All pipe shall be plainly marked with 
the name or trademark of the manufacturer and the 
date made. The table number identifying the pipe shall 
be clearly marked on each length. 


104.3 Detail Requirements. Concrete culvert pipe 
shall be furnished in six class grades, as required in 
accordance with the design given in Tables I, II, III, 
IV and V as set forth in said AASHO Designation: M170. 
Unless otherwise specified, Class III pipe shall be sup- 
plied. 


104.4 Centrifugally Cast Concrete Pipe. The use of 
Centrifugally Cast Concrete Pipe will be permitted 
except for the extension of existing culvert lines of 
different detail design. The pipe shall conform to all the 
requirements specified herein, with the following modi- 
fications: 

(a) Reinforced Concrete Pipe manufactured by the 
centrifugal method shall be formed and compacted in a 
horizontal position by centrifugal force developed with 
a suitably designed machine. The machine shall be of 
sufficient rigidity so that the forms may be revolved 
without harmful vibration at speeds sufficient to insure 
even distribution and dense packing of the concrete. 

Filling of the forms shall be accomplished while the 
forms are revolved at a speed that will insure uniform 
distribution of concrete throughout the wall of the pipe. 

After the concrete has been densely packed, all water, 
laitance and any float material shall be removed from 
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the inner surface of the pipe, and it shall then be 
smoothed preparatory to the second and final spin. 

(b) The minimum wall thickness of the pipe shall be 
as specified in Tables I, II, III, IY or V for the class 
of pipe being manufactured. 

(c) The quality of the concrete shall be determined 
from 6” x 12” test cylinders made from the concrete 
used in making the pipe, spun and cured under identi- 
cal conditions with the pipe, or by three-edge bearing 
method. 


104.5 Heavy-Wall, Non-Reinforced Concrete Culvert 
Pipe. Heavy-wall non-reinforced concrete pipe shall 
conform to the following minimum wall thicknesses and 
shall have a minimum ultimate three-edge bearing 
strength upon testing of 1500 D. 


TABLE VI 
Interior diameter Minimum 

of pipe wall thickness 
(inches) (inches ) 

ene a ae Oe ee BA Oe MEI OS PEAR See 2 

1 Aan 7 fae eR EMO cy Sam RD ok BBR gO Re ae EE ARES a 2% 

a helt, Ca Dae SRG Ae Ee Per cin cg eee ege RU AEP. Nee a ae, So eee 2% 

PANE IM 5s aa nthe et Rta tek SBD pee RON Pies Ae ee Ae Eee 3 

Sy Pee Lae eS | ETE EER te aa eRe, eR 3% 


The pipe shall be manufactured to all the requirements 
of these specifications, except the steel reinforcement 
will not be required. 


SECTION—105 
(Blank) 


SECTION 106—PIPE FOR SEWERS, DRAINS 
AND MISCELLANEOUS PURPOSES 


106.1 Scope. This specification covers concrete pipe, 
and cast-iron pipe and fittings intended to be used for 
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the conveyance of sewage, industrial waste, irrigation 
and storm water. 

Non-reinforced concrete pipe, except heavy-wall, shall 
not be placed under the highway roadbed. 


106.2 Requirements. (a) Non-reinforced Concrete 
Pipe. Non-reinforced concrete sewer pipe shall conform 
to the requirements of the current AASHO Designation: 
M86; or Concrete Irrigation Pipe ASTM Designation: 
C118, when used for non-pressure drainage use, with the 
following exceptions: 

(1) The aggregates for concrete shall conform to 
the requirements of Sections 85 and 88 of these speci- 
fications, except the grading requirements of fine and 
coarse aggregate may be waived. 

(2) The pipe may be tongue and groove. 

(b) Reinforced Concrete Sewer Pipe. Reinforced con- 
crete sewer pipe shall conform to the requirements of 
Section 104 of these specifications. 

(c) Cast Iron Soil Pipe and Fittings. Cast iron soil 
pipe and fittings shall conform to the current Specifi- 
cations for Cast Iron Soil Pipe and Fittings, ASTM 
Designation: A74, with the following exceptions: 

(1) All pipe and fittings shall be coated with coal-tar 
pitch. 

(d) Welded Wrought Iron Pipe. Unless otherwise 
shown on the plans or specified in the Special Provisions, 
water pipe and pipe for handrails shall be “Standard 
Weight” pipe AASHO Designation: M101. Pipe used as 
water pipe shall be galvanized and pipe used for hand 
railing shall be black. 


SECTION 107—TIMBER 


107.1 Description. This specification covers general 
and specific requirements for structural timber, lumber, 
guardrail posts, guide posts, culvert and right-of-way 
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markers and miscellaneous items constructed of forest 
products. 


107.2 Species of Wood. The standard commercial 
and botanical names recognized by these specifications 
are described as follows: 


Standard Commercial Name Botanical Name 


Cedar, Port Orford Chamaecyparis 
. lawsoniana 
Fir, Douglas (Coast) Pseudotsuga taxifolia 
(Coast Type) 
Fir, Douglas (Inland) Pseudotsuga taxifolia 


(Inter-mountain Type) 
Hemlock, West Coast Tsuga Heterophylla 
Larch Larix Occidentalis 
Redwood, California Sequoia sempervirens 


107.3 Grades. Structural timber and lumber shall 
meet the requirements for the numerical stress shown 
on the plans, or as may be otherwise specified, when 
graded by rules developed in accordance with ASTM 
D-245. Any commercial grading rules that will provide 
material of an equal or greater stress value may be 
used. 


107.4 General Requirements. The following general 
provisions apply to all stress-grades: 

All material shall be well manufactured. Only pieces 
consisting of sound wood, free from decay, will be 
accepted. 

All sizes shown on the plans or specified in the special 
provisions applying to lumber and timber refer to nom- 
inal sizes, and the American Standard rough and dressed 
sizes shall be accepted as conforming thereto. 

All timber to be used without preservative treatment 
shall contain not less than eighty (80) percent heartwood 
on any girth, or on any face, side or edge, measured 
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at the point where the greatest amount of sapwood 
occurs. 

For all timber to be pressure treated, there shall be 
no heartwood requirements, and the amount of sapwood 
shall not be limited. 

All stress-grades shall be free of heart center. Culvert 
markers and guide posts are excluded from this provi- 
sion. 

Slope of grain shall be measured over a distance suffi- 
ciently great to determine the general slope, disregarding 
slight local deviations. Within the middle half of the 
length of piece, the slope of grain shall not be steeper 
than specified in the grading rules. Green timber shipped 
by rail shall be adequately protected during transit from 
uneven seasoning. Stress-grades of Douglas Fir shall be 
end coated with an approved protective coating at the 
time of manufacture. 

Timber to be treated shall be cut, framed, and bored 
prior to treatment, unless otherwise shown on the plans 
or specified in the special provisions or permitted in writ- 
ing by the engineer. When any framing, cutting, or 
boring of treated timber is permitted, all cuts, holes, 
etc., shall be thoroughly swabbed with three coats of 
the same preservative specified for the treatment of 
timber. 


107.5 Inspection. Structural timber shall be subject 
to the inspection of the engineer at the site of the work, 
and rejected pieces shall be immediately removed from 
the work, by the contractor at his own expense. 

Each shipment of untreated structural lumber, timber, 
and piling shall be inspected at the mill or at the dealer’s 
yards by an inspector designated by the engineer and 
shall be accompanied by an inspection certificate showing 
the kind, character, amount, grade of material, name of 
mill supplying the material, the name and address of 
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the inspector, the date of inspection, and any other 
pertinent data. One copy of the inspection certificate 
shall be attached to the car carrying the material or 
to the material itself in a position which will be readily 
accessible to the engineer. Copies of each certificate shall 
be forwarded in duplicate to the Department of High- 
ways. The inspector shall stamp each piece of timber 
with a stamp which has been copyrighted and of which 
a true impression has been filed with the Department of 
Highways. Such stamp shall make a clear legible mark 
and shall designate the inspector and the grade of lum- 
ber. Surfaced material shall be inspected after surfacing. 

Treated timber shall be inspected before treatment for 
grade and suitability by an inspector designated by the 
engineer. The inspector shall stamp the ends of each 
accepted piece with a suitable stamp which has been 
copyrighted and of which a true impression has been 
filed with the Department of Highways. 


SECTION 108—TIMBER PILES 


108.1 Scope. This specification covers the quality of 
round timber piles. 


108.2 Species. The species of timber used for timber 
piles shall be either Douglas Fir, Southern Yellow Pine, 
Cedar or Larch. 

The supplier of timber piles shall not mix species but 
shall supply different species in separate lots. 


108.3 General Requirements. Timber piles. shall 
conform to the requirements of the current Specifica- 
tions for Round Timber Piles, ASTM Designation: D25 
for Class B piles and as follows: 

(a) The piles shall be cut from sound live trees and 
shall be cut above the ground swell. 
(b) Timber piles shall be free from any defects 
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which may impair their strength or durability as piling, 
such as decay, red heart, splits in piles to be treated or 
splits longer than the measured butt diameter of the 
piles not to be treated, twist of grain exceeding one-half 
(144) of the circumference of any twenty (20) feet of 
length, unsound knots, numerous knots or holes, or a 
shake more than one-third (14) of the smallest diameter 
within its length, excessive turpentine scar or other 
impairment. 

(c) Sound knots, not in clusters, will be permitted 
when the diameter of such knot or knots is within the 
limits hereinafter set forth: 

For piles fifty (50) feet or under in length the diam- 
eter of such a knot shall not exceed one-third (14) the 
minimum diameter of the pile at the section where it 
occurs, provided, however, that in no case shall the 
diameter of the knot exceed four (4) inches. For piles 
over fifty (50) feet in length, the diameter of such knot 
between mid-length and the butt shall conform to the 
limitations set forth above for knots in piling fifty (50) 
feet or under in length and the diameter of such knot 
between mid-length and the tip shall not exceed one-half 
(14) of the minimum diameter of the pile at the section 
where it occurs, provided that in no case shall the diam- 
eter of the knot between the mid-length and the tip of 
the piles over fifty (50) feet in length exceed five (5) 
inches. 

(d) Piles shall have a gradual taper from tip to 
three (3) feet below butt. 

(e) All knots and limbs shall be neatly trimmed 
flush with the surface of the pile. Unless otherwise pro- 
vided, butts shall be sawed square with axis of the pile 
and tips shall be tapered to a point not less than four 
(4) inches square. All such cuts on treated piling shall 
be made before treating. 
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(f) Piles for use without preservative treatment 
shall have as little sapwood as possible. 

(g) Piles for use with preservative treatment shall 
have no sapwood restrictions but preferably shall contain 
as much sapwood as possible. In Douglas Fir and Larch 
the sapwood rings shall be not less than one (1) inch 
at the butt. 

(h) Piles for use with or without preservative treat- 
ment shall be peeled of bark (including the inner skin) 
soon after cutting so that the piles are smooth and 
clean. No piles shall be considered as peeled unless all 
of the rough bark and at least eighty (80) percent of 
the inner bark has been removed, provided, that in no 
case shall any piece of inner bark, left on the pile be 
over three-quarters (84) inch in width or over eight 
(8) inches in length and there shall be at least one (1) 
inch of clean wood surface between any two strips of 
inner bark. 

(i) Care shall be taken to remove as little sapwood 
as possible while peeling the bark. The sapwood shall 
not be injured by unnecessary axe cuts. The bark on 
piles for use with preservative treatments shall be 
removed as above described before the piles are treated. 

(j) The diameter of the pile shall be measured three 
(3) feet from the square cut butt such that in any 
case not more than twenty-five (25) percent of the piles 
of that diameter are not more than one-half (14) inch 
less. The diameter of a pile in cases where the tree is 
not exactly round shall be determined either by measur- 
ing the circumference and dividing the number of inches 
by 3.14, or by taking the average of the maximum and 
minimum diameters with callipers. or 

(k) Piles shall be furnished cut to two (2) foot 
multiples in lengths of sixteen (16) to forty (40) feet; 
in lengths over forty (40) feet, lengths in multiples of 
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five (5) feet. The length shall be legibly painted on each 
butt. 

(1) Any line drawn from center of tip to butt center 
shall lie within the taper. Piles shall be free from short 
or reversed bends; and crooks shall not exceed one-half 
(14) the pile diameter at the middle of the bend. 


108.4 Inspection. Inspection certificates shall be 
furnished without extra charge with each shipment of 
timber piles. These certificates shall be issued by the 
inspection agency under whose rules the material was 
manufactured and graded. 

Timber piles to be treated shall be inspected prior to 
treatment by an inspector designated by the engineer. 
The inspector shall stamp each pile on the butt end 
with a stamp which shall make an impression that is 
readily legible after treatment. The stamp shall be copy- 
righted and a true impression filed with the Department 
of Highways. _ 

Commercially treated piles from stock may be used 
for test piles. Where commercially treated piles are per- 
mitted, stamping the piles by the inspector before treat- 
ment will not be required. 


SECTION 109—TIMBER PRESERVATIVES 


109.1 Scope. This specification covers the type and 
quality of materials used in the preservative treatment 
of timber. 


109.2 Preservatives. Preservatives shall be as speci- 
fied herein, shown on the plans or as specified. Materials 
include the following: 

Creosote oil 
Creosote coal-tar solution 
Creosote petroleum solution 
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5 percent solution of penthachlorophenol 
Ammoniacal copper arsenite (chemonite) 
Chromated zinc chloride 

Wolman salts (Tanalith) 


109.3. Sampling and Testing. Methods of sampling 
and testing shall conform to AASHO M-133 with the 
addition of chromated zinc arsenate conforming to Fed- 
eral Specification TT—W-—538, osmosalts conforming to 
Federal Specification TT—W-569, acid copper chromate 
conforming to Federal Specification TT—W—546, and cop- 
perized chromated zinc chloride conforming to Federal 
Specification TT—W-562. 


SECTION 110—FENCE POSTS AND 
FENCE MATERIALS 


110.1 Scope. This specification covers the quality 
of barbed wire, woven wire and chain-link fabric fencing, 
fence posts, gates and miscellaneous fence hardware. 


110.2 Wood Posts. Unless otherwise provided in the 
special provisions, wood posts may be treated or 
untreated material at the contractor’s option. If treated 
wooden posts are used, treatment shall conform to the 
requirements for creosote or creosote solution, as set 
forth in Article 52.4 of these specifications. Without 
expense to the department, a certificate covering each 
order shall be furnished by the treating company, to the 
engineer, certifying that the posts and treatment comply 
with these specifications. 

(a) End, Corner, Gate and Intermediate Braced 
Posts shall be sawed posts conforming to the grading 
requirements of Article 49.4 of these specifications and 
of the dimensions shown on the Standard Plan. Treated 
posts shall be either Douglas Fir, Larch, Hemlock or 
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Southern Pine and untreated posts shall be Port Orford 
Cedar, Western Red Cedar, or construction heart Red- 
wood. 

(b) Untreated line posts may be split posts, round 
posts or sawed posts of construction heart Redwood, 
Western Red Cedar, Port Orford Cedar, manufactured 
from sound, live trees, well seasoned and free from large 
knots, shakes or splits or other defects which will impair 
their strength or durability. Round and split posts shall 
be free of all bark. Round posts shall be not less than 
four (4) inches in diameter measured at the small end. 
Split posts may be triangular, quadrangular or half- 
round and shall not be less than seventeen (17) inches in 
circumference (if triangular shaped the smaller face 
shall be not less than four (4) inches), and if they are 
four-sided the sum of the widths of the two smaller faces 
shall be not less than six (6) inches. 

(c) Treated line posts may be split posts, round 
posts, sawed or sawn segmented posts of Douglas Fir, 
Southern Pine, Ponderosa Pine, Jack Pine, Lodgepole 
Pine, Red Pine, West Coast Hemlock or Larch, manu- 
factured from sound live trees, well seasoned and free 
from large knots, shakes or splits or other defects which 
will impair their strength or durability. The posts shall 
be free of all bark. Round posts shall be not less than 
four (4) inches in diameter, measured at the small ends. 
Split or sawn segmented posts shall be not less than 
fourteen (14) inches in circumference (if triangular 
shaped the smaller face shall be not less than four (4) 
inches), and if they are four-sided the sum of the widths 
of the two smaller faces shall not be less than six (6) 
inches. 

The style of posts shall not be mixed on any one 
project but shall be either all split, round, sawn seg- 
mented or sawed posts throughout the project. 

(d) Bracing for timber posts shall be untreated 
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and may be Douglas Fir, Larch, Western Hemlock or 
Southern Pine of the quality set forth in Article 49.4 
of these specifications and of the dimensions shown on 
the Plans. 


110.3. Metal Posts. Tubular posts shall be galvan- 
ized standard-weight steel pipe conforming to the 
requirements of the current Standard Specification for 
Black and Hot-Dipped Zinc (Galvanized) Welded and 
Seamless Steel Pipe for Ordinary Uses, ASTM Desig- 
nation: A120, except that the hydrostatic test will not 
be required. | 

The base metal for the manufacture of other steel 
sections used for posts and braces shall be good commer- 
cial quality weldable steel. 

Posts and braces shall conform to the following 
requirements: 


FOR CHAIN-LINK FENCE 72 INCHES AND LESS 


Min. weight 
Min. size pounds per 
Location Type (greatest dimension) linear foot 
End, corner and pull._______ Piper. she ee DITO 1), 3.10 
PAT re 252 oe Ree a Bipe= Sea 1.869 O.D. 2.34 
H- preps Se 1.815 2.66 
Y Sion Vife bh ake Ae oe poe a eee Pape 2 ees ae e 630 O.D. 1.93 
H- section pati pet id 44 2.16 
Gate-single to 6 ft. or 
double to 12 ft:, incl... Pipes o-. 4.2 SF. J. 2.351 O.D. 3510 
Gate single over 6 ft. to 
13 ft. or double over 12 
$2 tO GLE PCL 2 a iD Gas tee 2 8B 3.960 O.D. 8.65 
Gate-single over 13 ft. to 
US gf Re we ee ee PAD G2 8 ees 6.599 O.D. 18.02 


FOR STANDARD TYPE A FENCING 
Min. weight 


Min. size pounds per 
Location Type (greatest dimension) linear foot 
End, corner pull and *gate Eps oe eRe i 2 oo 2.d0. OD: 3.10 
A tity ae Se ES eee H-Section 4.26 4 2 1-3 
SPA COG! Ae Se BAK coy Ad SoS Pipe! ie vote 1.630 O.D. 1.93 


*Size of gate posts shall be as set forth for chain link fence (see table). 


Line posts for Type A fencing shall be galvanized or 
painted with anti-corrosive paint. The posts shall be 
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drilled, notched or studded to facilitate fastening the 
fence and shall be provided with a suitable anchor plate. 
Each post shall be furnished with not less than seven 
(7) galvanized wire clamps. 


110.4 Fencing. (a) Barbed Wire Fencing. Barbed 
wire shall be composed of two (2) strands of No. 121% 
steel wire gage size copper-bearing wire with four 
(4) point fourteen (14) gage barbs spaced not more 
than five (5) inches apart. The barbed wire shall 
conform to the requirements of the current Standard 
Specification for Zinc-Coated (Galvanized) Iron or Steel 
Barbed Wire, ASTM Designation: A121, Class 1. 

(b) Woven Wire Fencing. Woven Wire shall be gal- 
vanized style No. 1214 farm fencing conforming to the 
requirements of the current Specifications for Zinc- 
Coated Wire Fencing, ASTM Designation: A116. The 
top and bottom wires shall be ten (10) gage and the 
~ intermediate line wires and vertical stay wires shall be 
twelve and one-half (1214) gage. The heighth of the 
fabric and the number of horizontal wires shall be as 
designated by the design number appearing on the stand- 
ard plan and in the proposal with continuous vertical 
stays spaced six (6) inches apart. 

(c) Chain-Link Fencing. Chain-link fence fabric 
shall conform to the requirements of the current Stand- 
ard Specifications for Zine-Coated Iron or Steel Chain- 
Link Fence Fabric Galvanized After Weaving, ASTM 
Designation: A392. The wire used in the manufacture 
of the fabric shall be eleven (11) gage for all fence 
seventy-two inches or less in heighth. 

All chain-link fence fabric shall be woven into approxi- 
mately two (2) inch mesh. Chain-link fence fabric shall 
have twisted and barbed finish on both edges for widths 
of sixty (60) inches or over, the top edge projecting over 
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the top tension cable of the fence, forming a barbed pro- 
tection. Barbing shall be done by cutting the wires on 
the bias. Fabric less than sixty (60) inches wide shall 
have knuckled finish on the top edge and twisted and 
barbed finish on the bottom edge. 


110.5 Staples, Brace Wire and Nails. Brace Wire 
shall not be less than No. 9 B&W gage size copper- 
bearing wire conforming to the requirements of the 
current Standard Specification for Zinc-Coated Tie Wire, 
ASTM Designation: A112. 

Staples shall be made from No. 9 U. S. Steel Wire 
gage galvanized wire and shall be one and one-half (114) 
inches long. 

Nails and spikes shall be new, standard material of 
such sizes and kinds as are shown on the Standard Plan. 


110.6 Metal Gates. (a) Drive Gates for Standard 
Fencing. The gate frames shall be constructed of not 
less than one (1) inch galvanized standard weight pipe 
conforming to the dimensions, nominal weights, and gal- 
vanizing specified in the current ASTM Designation: 
A583. Galvanized tubular steel braces shall be placed ver- 
tically in each gate, and corner and brace joints shall 
be so secured that the gate will retain a true rectangular 
shape. 

The wire mesh shall be rectangular mesh or two (2) 
inch diamond mesh and shall be galvanized in accord- 
ance with the requirements herein specified for woven 
wire fabric. 

(b) Drive Gate for Chain-Link Fencing. The gate 
frame shall be constructed of not less than one and 
one-half (114) inch galvanized standard weight pipe 
conforming to the dimension, nominal weights, and gal- 
vanizing specified under the current ASTM Designation: 
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A538. Gate frames shall be cross-trimmed with galvan- 
ized three-eighths (3) inch adjustable truss rods. The 
corners of the gate frames shall be fastened together 
and reinforced with malleable iron fittings designed for 
the purpose of welding. 

Chain-link fence fabric as specified for the fence shall 
be attached to the gate frame by the use of stretcher 
bars and tie wires as specified for fence construction, 
and suitable tension connectors spaced at approximate 
one (1) foot intervals. 

(c) Walk Gates. Unless otherwise specified, walk 
gates shall be three and one-half (314) feet wide and 
of the height corresponding to the adjacent fence. 

The gate frame shall be constructed of not less than 
three-quarters (34) inch galvanized standard weight 
pipe conforming to the dimension, nominal weights, and 
galvanizing specified under the current ASTM Desig- 
nation: A583. 

The gate frame shall be filled with fabric meeting the 
requirements for fabric as specified herein. 

The gate shall be furnished complete with approved 
hinges, latches and auxiliary braces as required. 


110.7 Timber Gates. Timber gates shall be con- 
structed from Douglas Fir, Western Hemlock, Southern 
Pine or Larch, conforming to Section 49, and in accord- 
ance with the design, dimension and detail shown on 
the Standard Plan. 


SECTION 111—GUARDRAIL MATERIALS 


111.1 Material Covered. This specification covers 
the materials for use in the construction of guardrail. 


111.2 General Requirements. Before any type rail 
is used, the manufacturer’s plans and specifications shall 
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be submitted and approved by the engineer, and such 
plans shall be used in conjunction with the standard 
erection plans. Manufacturer’s plans shall show full 
details of all assemblies. 

Sampling and testing shall be done in accordance with 
standard recognized practice for the units described 
herein or to the specific method as indicated. 

Guardrail parts furnished under this specification 
shall be interchangeable with similar parts regardless 
of the source or manufacturer. 

Upon request the contractor shall furnish the engineer 
with specimens of rail and fittings for testing purposes 
free of charge. 

Two certified copies of mill test reports showing the 
chemical and physical characteristics from each heat 
from which metal is used shall be furnished by the 
contractor. 


111.3. Rail Element. The rail element shall be made 
from steel plates which shall conform to the current 
requirements of ASTM Designation: A107 for carbon 
steel of grade 1035 to 1050 which specifies a maximum 
carbon content of fifty-five hundredths (0.55) percent. 
In addition, a two (2) inch test specimen of the steel 
shall elongate not less than twelve (12) percent. 

The rail element shall be shop fabricated into a beam 
by corrugating the plate longitudinally. The finished 
beam shall not be less than twelve (12) inches wide and 
shall be of a length equal to the post spacing plus an 
additional length for lapping at joints. The minimum 
thickness of metal in the plate shall be No. 12 gage 
(4.375 pounds per square foot), unless otherwise speci- 
fied. 

Rail elements shall be designed to meet the require- 
ments of the following table: 
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BEAM STRENGTH* 
-——TraFFic Face Up. -——TrarFFic Fact Down— 





Rail or joint Maximum Maximum 
Minimum tensile strength Load deflection Load deflection 
gage (pounds) (pounds) (inches) (pounds) (inches) 
12 80,000 1500 2% 1200 234 
2000 5% 1600 514 
10 100,000 2000 2% 1600 2% 
3000 5% 2400 5 le 


*With the rail element freely supported on 12 feet 0-inch clear span and 
the load applied through a 38-inch flat surface at the center of the 
span. When the joint is tested it shall be at the center of the span. 


The rail element shall be spliced at each post by lap- 
ping in the direction of traffic. The holes in the plate 
nearer the post shall be slotted to facilitate erection and 
to permit expansion. 

On curves of one hundred fifty (150) foot radius or 
less, the rail plates shall be shop curved as required. The 
radii of curvature shall be in increments of twelve feet 
6 inches from a radius of one hundred fifty (150) to 
fifty (50) feet inclusive and in increments of six (6) 
feet from a radius of fifty (50) feet to and including 
twenty (20) feet. 

Where the rail is on a curve the plates at the splice 
shall make contact throughout the area of the splice, 
forming the beams before erection is necessary. 

The edges of the beam shall be rolled or rounded so 
that they present no sharp edges. The projecting heads 
of all connection and splice bolts shall be rounded and 
shallow so that no appreciable projection will obstruct 
a vehicle sliding along the rail. 

The beams shall be either galvanized or painted in 
accordance with the requirements specified herein. 


111.4 Offset Brackets. Offset brackets may or may 
not be required depending upon the design of the beam 
element: 

No offset brackets will be required for beams having 
a depth of three (3) inches or more providing the edges 
of the plate make contact with the post. If the edges 
of the plate do not make contact with the post, they 
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shall be horizontally supported by a metal offset ght See 
which may or may not be resilient. 

Nonresilient offset brackets shall be made from cast 
iron or malleable cast iron and shall be of a design, 
dimension and weight specified or as approved by the 
engineer. 

The brackets shall be galvanized in accordance with 
the requirements specified herein. 


111.5 End Details. A short portion of the rail 
known as the end plate shall project beyond the outside 
edge of each end post. This plate shall be of the same 
gage as the rail, shall be securely fastened to the post 
and rail and shall be bent back from the front line of 
the rail upon an approximate radius indicated on the 
plans. Where end posts are adjacent to bridge end posts 
or railings, it may be directed that the end plate be 
omitted. 


111.6 Fittings. The fittings shall be of the dimen- 
sions and material shown on the plans. All metal fittings 
including bolts, nuts, and washers shall be galvanized. 


111.7 Shop Fabrication. All parts of the guardrail 
shall be fabricated and holes drilled in the shop ready 
for immediate and complete installation. No punching, 
cutting, burning or welding will be permitted in the 
field. Holes for special details in exceptional cases may 
be made in the field when approved in writing by the 
engineer, but such holes shall be drilled. 


111.8 Shop Finish. The materials shall be galvan- 
ized or painted as specified herein: 

(a) All metal other than beam elements shall be 
galvanized after fabrication to meet the current Speci- 
fications for Zinc, (Hot-Galvanized) Coatings on Struc- 
tural Steel Shapes, Plates and Bars and their Products, 
ASTM Designation: A123. 
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(b) All metal not required to be galvanized shall, 
after fabrication, be cleaned to a steely brightness and 
painted in the shop with a coat of approved red lead 
primer or approved zinc chromate primer as prescribed 
in Section 51. 


111.9 Posts. Wood posts shall conform to the 
requirements for guardrail posts as specified under 
Section 71. 


SECTION 112—EXPANSION JOINT FILLER 


112.1 Scope. This specification covers the quality of 
pre-formed expansion joint fillers. 


112.2 General Requirements. Pre-formed expansion 
joint filler shall conform to the requirements of the 
current Standard Specifications for Pre-formed Expan- 
sion Joint Fillers for Concrete, AASHO Designation: 
M-1538. 


SECTION 113 
(Blank) 


SECTION 114—CURING AGENTS FOR CONCRETE 


114.1 Scope. This specification covers concrete cur- 
ing agents of burlap, cotton mats, paper blankets, liquid 
membrane material, and water. The curing agents shall 
be free from any impurities which may be detrimental 
to the surface of concrete and shall conform with these 
specifications. 


114.2 Burlap. Burlap shall be either new or have 
been used only for the curing of concrete. New burlap 
containing stiffening agents shall be washed clean before 
using. The burlap shall weigh not less than twelve (12) 
ounces per ten (10) square feet when dry. It shall be 
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of such length that when laid it will extend at least 
twelve (12) inches beyond the edges of the concrete 
slabs. 


114.3 Cotton Mats. Cotton mats shall meet the 
requirements of the current Standard Specifications for 
Cotton Mats for Curing Concrete, AASHO Designation: 
M73. 


114.4 Waterproof Paper. Waterproof paper shall 
meet the requirements of the current Standard Specifi- 
cations for Waterproof Paper for Curing Concrete, 
AASHO Designation: M139. 


114.5 Nonbituminous Liquid Compounds. Nonbitu- 
minous liquid curing compounds (liquid membrane) shall 
meet the current Standard Specifications for Nonbi- 
tuminous Liquid Compounds for Curing Concrete, 
AASHO Designation: M148, except as hereinafter set 
forth: 

(a) The curing compound shall not react harmfully 
with the components of concrete or contain oils, waxes 
or other materials which would prevent bonding of traffic 
marking paints. In order to obtain proper bond between 
the concrete and joint fillers, the Contractor will be 
required to carry on his operations in a manner which 
will insure that joint recesses are free of the compound 
at the time the joint material is placed. The film of 
curing compound shall be continuous, uniform, and free 
from pinholes, bubbles, or blisters. 

(b) The curing compound shall be clear or translu- 
cent and contain a fugitive dye to assist in securing 
uniform coverage. The color shall remain visible for 
at least one (1) hour after application. The color of the 
fugitive dye shall disappear within seven (7) days after 
application. 

(c) The curing compound shall be of such viscosity 
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that it may be readily applied by approved pressure 
spraying equipment at temperatures above forty (40) 
degrees F. 

(d) When applied by pressure spray to the troweled 
surface of a vertical, damp concrete specimen, one (1) 
foot square, at the rate of two hundred (200) square 
feet per gallon, the curing compound shall adhere to the 
surface in a continuous, tenacious film without running 
off or appreciable sagging. In spraying the specimen the 
nozzle of the spray shall be held between four (4) and 
six (6) inches from the surface of the specimen. 

(e) The membrane shall not peel; it shall disappear 
from the surface by gradual disintegration from expo- 
sure to the elements over a period of not less than thirty 
(30) days nor more than one (1) year, leaving the con- 
crete hard and without discoloration. 

(f{) Curing material shall be supplied only in clean 
containers that are in good condition. It shall be deliv- 
ered to the job in the manufacturer’s original container, 
which shall be clearly marked with the manufacturer’s 
name, trade name of the material, and batch number 
or symbol by which samples submitted for testing pur- 
poses may be identified. 

(g) All curing compounds not previously approved 
shall be tested by a reputable testing laboratory, recog- 
. nized by the State, who shall certify that the curing 
compound meets these specifications and requirements. 
The contractor shall furnish the department with this 
certification prior to using the curing compound. 


114.6 Water. Water used in curing of concrete shall 
meet the requirements of Section 80. 
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